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HEREDITARY  OPTIC  ATROPHY 

(LEBER'S   DISEASE) 

Introductory.  This  condition  is  one  of  the  less  rare  of  the  hereditary  diseases  if 
rarity  can  be  measured  by  the  number  of  pedigrees  of  the  disease  available;  indeed  no 
other  condition  provides  us  with  a  larger  proportion  of  extensive,  fully  worked-out 
pedigrees  from  which  to  deduce  the  hereditary  features  of  the  disease.  Material  re- 
garding hereditary  optic  atrophy  has  been  slowly  accumulating  since  1871  when 
Leber  published  his  now  famous  paper  entitled  "Ueber  hereditare  und  congenital  - 
angelegte  Sehnervenleiden1,''  which  brought  about  the  full  recognition  of  the  clinical 
features  constituting  the  disease  and  its  hereditary  etiology.  The  impetus  provided 
by  this  paper  to  the  study  of  hereditary  optic  atrophy  is  undoubted,  and  has  been  so 
widely  acknowledged  as  to  lead  to  the  frequent  reference  to  the  condition  as  "Leber's 
disease"  in  all  countries  of  the  world;  the  description  of  the  disease  there  given  is  so 
complete  from  the  point  of  view  of  its  clinical  features  that  little  knowledge  has  since 
been  added  to  that  aspect  of  the  subject,  and  this  is  surely  a  great  testimony  considering 
how  few  cases  had  been  previously  described.  Leber  must  have  relied  almost  entirely 
upon  his  own  close  observations  made  on  nine  cases  only  in  four  families,  together  with 
reports  of  six  allied  cases,  and  on  von  Graefe's  account  of  examples  of  the  disease  in 
three  brothers  published  in  18582;  a  number  of  other  reported  possible  cases  are  re- 
viewed by  him  in  his  historical  survey  of  the  subject,  but  they  are  all,  as  he  states,  so 
incompletely  described  that  they  can  be  placed  with  no  certainty  in  any  category.  To 
give  an  example  of  the  inadequacy  of  these  earlier  accounts  I  will  quote  from  Beer3,  who 
provided  the  earliest  and  the  most  interesting  of  them  in  1817.  He  wrote: 

Ofters  als  den  grauen  Staar  findet  man  die  Amaurose  wahrhaft  erblich;  so  zwar  dass  die  meisten  Glieder 
einer  Familie  durch  mehr  als  eine  Generation  in  einer  bestimmten  Lebensperiode  am  schwarzen  Staar 
erblinden. 

Anmerkung — Ich  kenne  mehr  als  eine  Familie  bei  welcher  dieses  wirklich  der  Fall  ist  und  vorzugliche 
Aufmerksamkeit  verdient  eine  derselben,  deren  weibliche  Glieder  schon  in  der  dritten  Generation  vollkom- 
men  und  unaufhaltsam  amaurotisch  werden,  sobald  die  Menstruation  aufhbrt,  doch  blieben  bisher  alle 
diejenigen  davon  verschont,  welche  Kinder  getragen  und  geboren  hatten.  Aber  auch  bei  den  mannlichen 
Gliedern  dieser  ungliicklichen  Familie,  welche  sowie  die  weiblichen  durchaus  sehr  dunkelbraune  Augen 
haben,  zeigt  sich  ohne  Ausnahme  offenbar  ein  Opportunitat  zur  amaurotischen  Gesichtsschwache,  obwohl 
bisher  keines  derselben  wirklich  erblindet  ist. 

The  nature  of  the  doubts  regarding  this  commonly  quoted  reference  will  become 
clear  on  examination  of  the  pedigrees  given  below  and  the  facts  deduced  from  them. 

The  uncertainty  of  the  earlier  accounts  for  purposes  of  identification  is  commonly 
attributed  to  the  absence  of  an  ophthalmoscopic  examination;  I  would  dissent  from 
this  view,  for  it  is  clear  that  in  the  large  majority  of  cases  the  diagnosis  based  on  a 
complete  clinical  history  alone  should  be  undoubted  and  should  never  be  confused  with 

1  Bill.  No.  8.  2  Bill.  No.  3.  3  Bibl.  No.  1. 

b.  t.  42 
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other  hereditary  conditions,  though  isolated  cases,  in  which  the  family  history  of  the 
disease  is  negative  or  is  not  available,  may  well  be  taken  to  refer  to  some  other  type 
of  amblyopia  perhaps  temporary  in  character.  The  mode  of  onset  of  the  disease,  the 
nature  of  the  visual  defect,  the  stationary  character  which  it  assumes  after  a  brief 
period,  the  absence  of  other  symptoms,  the  knowledge  of  multiple  cases  in  the  family 
and  the  probably  unaffected  parentage,  can  leave  little  doubt  of  the  nature  of  the 
malady,  whereas  the  associated  ophthalmoscopic  appearances  are  by  no  means  confined 
to  this  disease,  and  vary  so  markedly  as  to  be  regarded  in  any  individual  case  as  con- 
firmatory rather  than  primarily  diagnostic  in  character. 

The  lack  of  additional  knowledge  since  1871,  which  might  have  been  expected  to 
follow  a  wide  and  general  experience  of  the  disease,  is  a  testimony  to  Leber's  thorough- 
ness :  much  however  has  since  been  learned  regarding  the  hereditary  character  and 
such  other  features  of  the  condition  as  may  be  gleaned  from  an  examination  of  the 
statistics  of  a  long  series  of  recorded  cases. 

The  impetus  provided  by  Leber's  paper  certainly  came  at  a  fortunate  time,  and  the 
seed  sown  by  him  was,  maybe,  rendered  fruitful  by  the  preparation  of  the  ground  at 
this  period,  when  a  small  but  enthusiastic  group  of  people  were  becoming  aware  of  the 
need  for  the  collection  of  material,  and  the  massing  of  facts  concerning  heredity,  with 
a  view  to  their  statistical  treatment.  Few  published  pedigrees  of  hereditary  optic  atrophy 
followed  immediately  upon  the  appearance  of  Leber's  paper;  shortly  however  there 
was  evidence  of  a  rapid  growth  in  the  number  of  pedigrees  which  became  available, 
not  only  of  this  disease  but  of  many  others,  so  that  for  six  hereditary  conditions1  of 
which  the  Galton  Laboratory  has  complete  collections  of  pedigrees  I  find  the  following 
total  numbers  published  in  ten-year  periods  respectively : 


1840-49 

1850-59 

1860-69 

1870-79 

1880-89 

1890-99 

1900-09 

25 

59 

62 

160 

185 

172 

359 

It  is  evident  that  after  1870  the  problem  of  heredity  was  coming  to  the  fore  and 
the  need  for  facts  and  pedigrees  as  a  means  of  investigating  the  operation  of  its  laws 
was  before  the  minds  of  many  men.  The  interest  was  becoming  widespread,  but 
Francis  Galton  was  surely  the  pioneer  who  most  effectively  showed  the  way  to  all  who 
sought  exact  knowledge  concerning  the  potency  of  parentage,  and  rendered  Leber's 
work  doubly  valuable  at  this  time  when  a  clear  exposition  of  the  main  features  of  the 
disease,  by  which  its  recognition  could  be  made,  became  all  important. 

I  find  nothing  of  interest  to  add  to  Leber's  accounts  of  the  few  earlier  published 
doubtful  cases.  One  can  only  to-day  be  surprised  that  there  was  not  a  much  wider 
recognition  of  the  disease  at  a  much  earlier  date ;  it  would  appear  that  the  majority 
of  mankind  are  incapable  of  grasping  the  entity  of  a  symptom  complex  which  con- 
stitutes a  disease  until  some  master  mind  comes  forward  and  defines  the  condition  in 
no  uncertain  terms — thus  it  is  that  most  of  the  earlier  accounts  of  hereditary  optic 

1  Colour-Blindness,  Retinitis  Pigmentosa,  Hereditary  Optic  Atrophy,  Haemophilia,  Congenital  Cataract, 
Hereditary  Multiple  Exostoses. 
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atrophy,  prior  to  the  work  of  Leber,  are  vague  and  full  of  omissions  which  lead  to  an 
uncertain  picture  and  render  the  diagnosis  doubtful. 

The  main  features  of  hereditary  optic  atrophy  to  be  considered  include  (a)  the  sex 
incidence  of  the  disease;  (b)  the  character  of  the  onset  of  the  disease  and  the  age  at 
which  it  occurs;  (c)  the  clinical  signs  and  symptoms  of  the  disease;  (d)  the  course  and 
prognosis  of  hereditary  optic  atrophy;  (e)  the  association  of  other  disabilities  with 
hereditary  optic  atrophy;  and  (f)  the  hereditary  character  of  the  disease  and  its  mode 
of  transmission. 

(a)  The  Sex  Incidence  of  the  Disease.  It  has  been  customary,  in  the  literature  of 
Ophthalmology  and  Genetics,  to  class  hereditary  optic  atrophy  amongst  sex-limited 
diseases;  my  material  has  compelled  me  to  question  this  classification,  and  to  consider 
in  some  detail  the  whole  question  of  the  sex-limitation  of  conditions  usually  placed  in 
this  category — how  truly  any  of  them  can  be  described  as  sex-limited  and  whether  the 
limitation  is  inherent  in  sex -attributes  or  can  be  modified  by  other  physical  conditions; 
or  again  whether  one  can  point  to  any  features  common  to  all  sex-limited  hereditary 
diseases  which  might  point  the  way  to  the  underlying  source  of  the  sex-selection.  The 
facts  which  lead  me  to  these  considerations  are  as  follows:  the  material  upon  which 
I  have  to  work  has  been  collected  from  published  reports  of  cases,  which  have  provided 
me  with  some  240  pedigrees  of  the  disease  covering  1182  affected  individuals;  32  of 
these  pedigrees,  including  164  affected  members,  represent  Japanese  families,  but  the 
main  bulk  of  the  material  refers  to  European  peoples. 

The  first  fact  which  became  apparent  on  examination  of  the  pedigrees  was  the 
relatively  great  number  of  females  amongst  the  Japanese  affected  population;  on 
proceeding  to  find  the  sex  incidence  for  the  two  series  of  cases  the  following  figures 
were  obtained: 


Males 

Females 

Male  Sex  Incidence 

European   Population 
Japanese             „ 

863 

97 

155 

67 

84-8  +  0-8 
59-1  +  2-6 

Clearly  it  is  not  permissible,  even  by  the  European  standard,  to  speak  of  here- 
ditary optic  atrophy  as  a  sex-limited  disease,  and  if  we  refer  to  it  as  "relatively  sex- 
limited"  how  are  we  to  explain  the  Japanese  figures?  The  Japanese  series  is  taken 
almost  entirely  from  a  paper  in  von  Graefes  Archiv,  published  by  Kawakami,  in  19261, 
which  gives  a  very  extensive  pedigree  worked  out  by  the  author  himself,  and  includes 
a  collection  of  pedigrees  published  by  other  Japanese  ophthalmologists;  the  paper  is 
particularly  valuable  owing  to  the  inaccessibility  of  Japanese  ophthalmological  litera- 
ture to  European  readers,  but  so  few  details  are  given  that  it  is  not  possible  to  attempt 
any  explanation  of  the  source  of  this  very  marked  difference  between  the  values  of  the 
sex  incidence  for  the  eastern  and  western  races,  nor  is  it  possible  to  determine  whether 
from  the  clinical  point  of  view  the  Japanese  cases  are  really  homogeneous  with  those 
provided  by  Europeans.  It  becomes  of  urgent  interest  to  obtain  further  and  more  com- 
plete statistics  of  hereditary  disease  as  exhibited  by  the  eastern  races. 

1  Bill.  No.  137. 
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If  then  one  cannot,  with  any  measure  of  accuracy,  speak  of  hereditary  optic  atrophy 
as  a  sex-limited  disease,  it  becomes  of  some  interest  to  enquire  what  is  the  position 
with  regard  to  other  diseases  usually  placed  in  this  category.  The  following  table  gives 
the  sex  incidence,  based  on  such  material  as  is  available  to  me,  for  general  examples : 


Disease 

3 

? 

Male  Sex  Incidence 

Haemophilia 

Congenita]   Stationary  Nitdit   Blindness* 
Congenital  Colour- Blindness 
Pseudo-Hypertrophic  Muscular  Paralysis 
Hereditary  Optic  Atrophy  (in  Europeans) 

130 

880 

47 

863 

1 

99 

6 

155 

ioo   7 

99-2  7° 
89-9  7° 
88-7  7° 
84-8  7° 

Sex-limited  type  of  the  disease  only. 


On  examination  of  the  values  given  in  this  table  it  becomes  very  doubtful  as  to 
whether  a  real  inherent  significance  can  be  claimed  for  any  one  of  them,  or  whether 
any  of  them  can  be  definitely  accepted  as  a  measure  of  the  sex  incidence  characteristic 
of  the  diseases  to  which  they  refer.  Thus  the  value  given  for  haemophilia  is  based 
entirely  upon  Professor  Bulloch's  views  as  stated  below ;  the  views  of  so  critical  an 
observer,  based  on  an  analysis  of  his  wide  experience,  carry  great  weight,  but  on  this 
point  they  are,  as  he  states,  not  universally  accepted;  congenital  stationary  night- 
blindness  of  sex-limited  type  is  an  extremely  rare  disease  and  one  cannot  feel  sure 
that  the  sex  incidence  of  99  '2  based  on  131  cases  only  would  not  be  markedly  modified 
if  there  were  more  chance  of  an  affected  male  marrying  a  woman  of  an  affected  stock; 
the  value  given  for  congenital  colour-blindness  based  on  all  the  material  available  to 
me  could  we  know  be  varied  within  wide  limits  by  so  selecting  the  material  as  to  in- 
clude a  greater  proportion  of  cases  in  which  affected  males  married  females  of  affected 
stock. 

The  numbers  in  the  case  of  pseudo-hypertrophic  muscular  paralysis  are  too  few  to 
provide  anything  more  than  a  provisional  value  of  the  sex  incidence,  and  finally,  as 
we  have  seen,  the  sex  incidence  of  hereditary  optic  atrophy  varies  markedly  as  we  pass 
from  European  to  Japanese  cases.  With  this  caution  I  publish  the  table  as  illustrating 
the  range  of  values  which  the  sex  incidence  may  exhibit  in  collections  of  material  re- 
ferring to  what  are  known  as  sex-limited  diseases.  This  series  of  values  could  be  shown 
to  follow  an  almost  continuous  course  down  to  a  percentage  of  44"G  for  the  male 
sex  incidence  in  blue  sclerotics,  as  indicated  in  the  last  section  of  this  Nettleship 
Memorial  Volume,  and  it  would  appear  to  be  a  matter  of  choice,  if  viewed  from  this 
consideration  alone,  where  the  line  should  be  drawn  between  conditions  which  may 
be  regarded  as  only  exceptionally  manifested  in  females  and  those  which  may  be  looked 
upon  as  liable  to  affect  either  sex;  a  glance  at  the  pedigrees,  however,  reveals  that 
this  is  not  so,  and  that  the  mechanism  of  heredity  for  the  conditions  mentioned 
above  departs  in  some  very  fundamental  way  from  the  laws  in  operation  for  the  case 
of,  say,  hereditary  multiple  exostoses,  with  a  male  sex  incidence  of  70  °/„j  the  mode  of 
transmission  of  a  disease  and  the  potentiality  to  transmit  on  the  part  of  women  who 
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do  not  manifest  any  defect  are  the  more  effective  differentiating  criteria,  and  when 
combined  with  a  knowledge  of  the  sex  incidence  they  leave  no  doubt  regarding  the 
type  of  inheritance  to  which  a  disease  conforms. 

The  sole  condition  within  my  experience  which  appears  to  be  perhaps  truly  sex- 
limited  is  haemophilia,  a  disease  characterised  by  "an  excessive  and  chronic  liability 
to  immoderate  haemorrhage."  The  outstanding  authority  on  this  subject,  who  has  most 
carefully  analysed  all  available  material,  is  Professor  Bulloch1,  who  writes:  "So  far  as 
we  can  find,  after  studying  the  contents  of  some  900  papers  on  haemophilia,  no  case 
has  yet  been  described  in  a  female  which  bears  more  than  a  superficial  resemblance  to 
the  disease  as  found  in  the  male."  Is  there  any  reason  why  women  should  not  suffer 
from  haemophilia?  Histories  of  cases  suggest  that  there  probably  may  be,  for  as  Bulloch 
points  out,  the  inherent  defect  which  underlies  the  condition  in  man  varies  from  time 
to  time  in  its  manifestation — the  condition  is  often  described  as  a  periodic  tendency  to 
bleed — moreover  a  severe  bleeding  tends  to  temporarily  cure  the  condition,  unless  it 
kills,  for  after  a  haemorrhage  the  bleeder  may  not  behave  differently  from  a  normal  in- 
dividual even  while  wounded.  Now  all  this  is  very  interesting  when  we  consider  the 
question  as  to  why  women  do  not  show  symptoms  of  the  disease,  and  it  seems  by  no  means 
improbable  that  there  are  basic  physiological  reasons,  inherent  in  the  female  sex,  which 
protect  it  from  exhibiting  this  particular  disease,  even  when  really  all  the  potentialities 
responsible  for  it  in  the  male  are  present.  It  is  conceivable  also  that  for  physiological 
reasons  it  would  be  impossible  for  a  woman  with  true  haemophilia  to  survive  puberty 
or  to  bear  children,  and  that  thus  stocks  in  which  females  show  the  affection  must  tend 
to  become  extinct.  Haemophilia  is  thus  a  possibly  unique  example  of  a  sex-limited 
hereditary  disease  which  fulfils  its  title  and  for  which  one  can  maybe  glimpse  a  suggestion 
that  the  source  of  the  protection  to  the  female  lies  in  her  physiological  attributes.  No 
such  explanation  could  be  offered  in  the  case  of  the  other  conditions  which  enter  any 
table  affecting  respectively  the  light  sense,  the  colour  sense,  the  functional  capacity 
of  the  optic  nerve,  or  the  degeneration  of  muscular  tissue  in  certain  characteristically 
restricted  areas  of  the  body;  indeed  we  may  well  ask  ourselves  why  other  muscular 
dystrophies  which  affect  characteristically  a  different  set  of  muscles  appear  to  attack 
either  sex  almost  indiscriminately  as  also  does  another  type  of  night-blindness. 

It  has  long  been  recognised  in  a  rather  vague  way  that  hereditary  disease  tends  to 
select  man  rather  than  woman  as  an  instrument  in  which  to  manifest  its  peculiarities  and 
crippling  effects;  Darwin  extends  the  scope  of  this  statement  in  his  Origin  of  Species 
where  he  writes:  "It  is  a  fact  of  some  importance  to  us  that  peculiarities  appearing  in 
the  males  of  our  domestic  breeds  are  often  transmitted  either  exclusively  or  in  a  much 
greater  degree  to  the  males  alone."  The  problem,  however,  of  seeking  some  inherent  and 
inevitable  reason  for  this  selection  in  the  attributes  of  sex  becomes  one  of  extraordinary 
difficulty  when  we  are  faced  with  the  position  presented  by  hereditary  optic  atrophy 
with  its  sex  incidence  differing  entirely  from  one  race  to  another.  On  examination  of 
the  Japanese  pedigrees  (see  Plate  LXIII)  one  can  have  little  doubt  of  the  group  of 
hereditary  diseases  to  which  they  belong,  for  the  mode  of  transmission  in  these  cases 

1   Treasury  of  Human  Inheritance,  Vol.  I.  pp.  169,  175 — 181,  194. 
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closely  resembles  that  exhibited  by  the  European  pedigrees,  but  to  refer  to  the  con- 
dition as  sex-limited  in  Japan  is  grossly  misleading. 

(b)  The  Character  of  the  Onset  of  the  Disease  and  the  Age  at  which  it  occurs.  If  the 
onset  of  the  disease  may  be  taken  to  include  the  active  phase  of  the  disease  during 
which  its  symptoms  progress,  it  is  described  in  individual  cases  as  sudden,  as  rapid  or 
as  characterised  by  a  gradual  or  by  a  slow  progression  of  symptoms,  and  there  is  no 
doubt  that  cases  occur  which  would  be  aptly  placed  in  each  of  these  categories ;  on 
reading  the  histories  of  cases,  however,  it  becomes  evident  that  there  is  no  general 
standard  as  to  what  constitutes  suddenness  or  rapidity  in  the  onset  of  the  disease, 
and  that  the  descriptions  of  cases  in  these  respects  are  subject  to  very  large  personal 
equations  on  the  part  of  patient  and  physician.  It  is  indeed  unlikely  that  any  indi- 
vidual ophthalmologist  sees  sufficient  cases  of  the  disease  to  enable  him  to  form  a 
standard,  from  his  own  experience,  on  the  basis  of  which  to  classify  cases;  when  I  seek, 
from  an  analysis  of  all  available  reported  cases,  to  provide  him  with  such  a  standard, 
the  difficulties  of  the  undertaking  seem  to  be  insuperable.  I  have  tried  to  discover 
what  proportion  of  cases  reach  a  maximum  disability  in  less  than  one,  two,  three 
months,  and  so  on,  but  so  relatively  few  histories  give  any  exact  period  during  which 
progress  of  symptoms  was  noted — and  the  difficulty  in  doing  so  is  obvious — that 
I  think  it  wiser  to  say  nothing  more  definite  than  that  probably  a  majority  of  cases 
reach  their  maximum  disability  within  two  months  from  the  time  at  which  the  patient 
becomes  aware  of  his  failing  vision,  and  that  it  is  relatively  rare  for  symptoms  to 
advance  after  six  months.  Even  this  cautious  statement  may  be  misleading,  for  it  is 
by  no  means  unlikely  that  it  is  the  cases  which  run  a  short  progressive  course  and  are 
under  the  care  of  the  ophthalmologist  throughout  the  period  during  which  the  disease 
advances,  which  tend  to  be  fully  described;  hence  the  mass  of  cases  of  which  no 
definite  information  is  given  may  tend  to  be  those  which  progress  slowly  and  over  a 
longer  period.  Again,  the  recorded  onset  dates  from  the  moment  at  which  the  patient 
noticed  some  defect  in  his  vision  and  this  is  almost  certainly  a  variable  stage  in  the 
course  of  the  disease,  dependent  upon  the  individuality  of  the  patient,  whether  he  is 
observant  or  is  slow  to  note  slight  changes  in  his  vision,  whether  he  readily  takes 
alarm  or  is  slow  to  believe  that  all  is  not  well,  and  whether  the  nature  of  his  work  or 
mode  of  living  are  such  as  to  inevitably  reveal  early  changes  in  vision.  The  particular 
site  of  the  early  pathological  process  too  may  very  largely  determine  the  stage  at 
which  defect  becomes  recognisable  to  the  patient,  and  the  problem  is  further  com- 
plicated by  the  fact  that  the  onset  in  the  two  eyes  is  frequently  not  simultaneous  and 
affection  of  one  eye  may  readily  escape  notice  until  the  second  eye  becomes  affected. 

The  onset  is  thus  in  hereditary  optic  atrophy  a  very  indefinite  term,  the  particular 
significance  of  which  may  vary  from  one  case  to  another,  nevertheless  it  is  usually 
characteristic  of  the  disease  and  serves  at  once  to  differentiate  the  condition  from 
retinitis  pigmentosa.  Patients  as  a  rule  do  not  easily  describe  what  they  first  notice 
when  a  function  is  failing,  but  I  think  it  is  clear  that  a  large  number  of  individuals 
do  experience  at  first  the  sensation  of  a  mist  or  cloud  before  the  eyes  which  gradually 
becomes  thicker ;  some  definitely  realise  that  they  can  no  longer  see  clearly  what  they 
look  at  but  can  get  an  impression  of  objects  outside  the  field  of  direct  vision ;  there  is 
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no  doubt  that  in  many  cases  there  is  a  sudden  momentary  recognition  of  very  gross 
defect  which  surely  must  be  explained  by  some  corresponding  sudden  breakdown  of 
functioning  tissue1.  One  reads  repeatedly  of  individuals  who  "suddenly  became  blind" ; 
they  are  as  a  matter  of  fact  probably  not  wholly  blind  but  retain  a  certain  amount  of 
peripheral  vision ;  for  example :  VII.  6  of  Fig.  716  noticed  on  his  way  to  school  one  morning 
that  his  vision  suddenly  became  dim,  and  that  when  he  reached  school  he  was  unable  to  see 
to  read ;  II.  3  of  Fig.  890  found  on  attempting  to  leave  his  bed  one  morning  that  he  was 
nearly  blind,  he  had  had  a  good  night's  rest  and  had  seen  well  and  been  in  his  usual 
health  the  night  before ;  II.  14  of  Fig.  717  suddenly  noticed  when  he  was  out  walking 
that  the  road  "  looked  as  if  I  could  not  get  any  further,  as  if  it  ended  in  the  sky  " ;  within 
a  week  he  had  to  give  up  his  work  and  was  never  able  to  return  to  it.  It  must  be 
agreed  that  if  the  onset  in  hereditary  optic  atrophy  appears  to  be  too  indefinite  to 
provide  any  standardisation,  it  does  provide  in  individual  cases  very  dramatic  and 
overwhelming  experiences  absolutely  incompatible  with  retinitis  pigmentosa,  the  onset 
of  which  disease  is  characterised  first  by  night-blindness  alone  and  then  by  an  always 
slow  progressive  closing-in  of  the  peripheral  fields  of  vision,  leaving  central  direct 
vision  unimpaired  until  a  late  stage  of  the  disease.  Thus,  whilst  the  patient  with 
hereditary  optic  atrophy  is  usually  able  to  go  about  alone  with  safety  but  cannot  read 
or  recognise  objects  which  he  looks  at — he  may  for  example  know  that  somebody 
passes  him  in  the  street  but  cannot  say  whether  it  is  a  man  or  a  woman — the  patient 
with  retinitis  pigmentosa  cannot  so  safely  go  about  alone  but  can  see  to  read  till  a 
late  stage  of  the  disease  when  complete  blindness  for  him  ensues. 

The  age  at  which  the  onset  in  hereditary  optic  atrophy  occurs,  or  the  age  at  which 
the  patient  first  noticed  some  interference  in  vision2,  is  stated  in  a  considerable 
proportion  of  the  recorded  cases,  and  it  has  been  possible  to  construct  graphs  to  show 
the  grade  of  liability  to  develop  the  disease  at  each  period  of  life  in  males  and  females ; 
here  again,  as  with  regard  to  the  sex  incidence  of  the  disease,  the  Japanese  and 
European  series  show  such  marked  divergences  that  it  is  not  possible  to  regard  the 
combined  material  as  homogeneous,  and  the  Japanese  material  must  be  treated 
separately  and  tentatively  until  adequate  statistics  are  available  and  some  explanation 
of  the  differences  can  be  found. 

The  following  table  gives  the  mean  age  of  onset  for  each  sex  of  the  two  series  and 
its  variation  as  measured  by  the  standard  deviation: 


No. 

Mean 

Standard  Deviation 

European  $ 

? 
Japanese     $ 

? 

(669) 

(113) 

(74) 

(48) 

23-23 +  -26 

25-15 +  -84 
21-30 +  -67 
20-50  +  -76 

9-98+  -18 

13-27 +  -60 

8-53  +  -47 

7-82 +  -54 

1  Perhaps  in  some  of  these  cases  the  "sudden"  recognition  may  be  explained  by  a  temporary  interference, 
through  dust,  say,  with  the  better  eye,  revealing  the  bad  state  of  the  worn  eye. 

2  I  have  already  published  a  paper  on  this  subject  in  Annals  of  Eugenics,  Vol.  III.  pp.  269 — 276,  but 
propose  to  incorporate  some  of  my  conclusions  given  there  in  this  introduction,  for  the  sake  of  completeness 
and  for  the  benefit  of  readers  who  have  not  access  to  the  former  publication. 
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Now  these  values  suggest  that  whatever  factors  operate  to  determine  the  age  of 
onset  in  the  males  of  the  Japanese  race,  they  operate  at  the  same  age  for  Japanese 
females,  and  in  both  cases  at  an  age  earlier  than  for  European  races ;  the  numbers  for 
the  Japanese  race  are  small  but  so  far  as  they  carry  any  weight  they  do  perhaps  fall 
into  line  with  the  view  that  eastern  races  develop  earlier  than  western,  and  it  would 
appear  to  be  legitimate  to  combine  the  statistics  from  the  two  sexes  as  homogeneous 
material.  When,  however,  we  regard  the  different  values  for  males  and  females  of 
European  races,  something  further  requires  explanation  in  the  increased  variability  of 
the  female.  The  frequency  distributions  corresponding  to  the  four  series  are  as  follows: 


Age  at  Onset 
in  Years 

Europeans 

Japanese 

<T 

? 

3 

? 

0—3 

15 

6 



4—7 

19 

3 

1 

— 

8—11 

26 

12 

2 

2 

12—15 

50 

16 

20 

14 

16—19 

119 

5 

20 

11 

20—23 

194 

10 

11 

10 

24—27 

94 

15 

3 

6 

28—31 

70 

10 

8 

1 

32—35 

28 

10 

4 

1 

36—39 

10 

8 

1 

1 

40—43 

13 

10 

3 

1 

44—47 

7 

3 

— 

— 

48—51 

14 

4 

1 

1 

52—55 

3 

— 

— 

— 

56—59 

5 

— 

— 

— 

60—63 

1 

— 

— 

— 

64—67 

1 

1 

— 

— 

The  graph1  given  on  p.  333,  based  on  these  values,  illustrates  the  frequency 
percentage  of  cases  in  which  the  onset  occurred  within  each  age  group  for  males  and 
females  of  the  two  series;  it  suggests  that  the  factors  determining  the  onset  differ 
markedly  in  the  male  and  female  of  European  races  and  supports  the  view  that  the 
combined  male  and  female  data  for  the  Japanese  race  provide  homogeneous  material. 

We  know  that  a  temporary  condition  closely  resembling  hereditary  optic  atrophy 
in  its  symptoms  may  be  induced  in  a  susceptible  subject  as  a  result  of  toxic  influences, 
and  it  is  reasonable  to  suppose  that  a  toxic  influence,  or  indeed  any  disturbance  of 
normal  health,  has  power  to  precipitate  the  onset  in  the  presence  of  the  tendency  to 
the  hereditary  form  of  the  disease ;  we  might  expect  therefore  that  the  female  curve 
would  show  some  excess  of  early  cases,  as  a  result  of  the  physiological  disturbances 
associated  with  the  onset  of  menstruation,  or  again  that  the  curve  between  the  ages 
of  20  and  43  years  might  be  influenced  by  the  toxic  effects  of  pregnancy.  The  numbers 
which  contribute  to  the  female  curve  are  too  small  to  determine  whether  or  no  such 
factors  are  the  source  of  the  difference  between  the  curves  for  European  males  and 
females,  moreover  on  this  hypothesis  we  need  to  ask  why  the  Japanese  female  curve 

1  The  graph  is  given  in  this  form  instead  of  as  a  histogram  in  order  to  show  the  differences  between 
the  four  series  in  one  diagram. 
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shows  no  evidence  of  similar  disturbances  but  on  the  contrary  follows  very  closely 
the  male  curve  for  the  race.  To  call  attention  to  another  fact  shown  by  the  female 
curve — the  climacteric  appears  to  have  no  significance  with  regard  to  the  onset  of  the 
disease,  yet  the  contrary  is  very  commonly  stated.     Perhaps  if  a  woman  is  liable  to 

HEREDITARY  OPTIC  ATROPHY,  age  of  onset  of  the  disease. 
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0% 

in 

to 
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o 
in 

© 

<* 
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the  disease  at  all  she  is  bound  to  suffer  from  periods  of  lowered  resistance  or  low 
vitality  which  would  give  the  tendency  an  opportunity  to  manifest  itself  before  the 
time  of  the  menopause,  but  whatever  the  explanation  may  be  I  think  we  may  insist 
that  the  onset  of  hereditary  optic  atrophy  must  not  be  added  to  the  list  of  ills  liable 
to  befall  woman  at  this  period  of  her  life. 

Now  the  onset  of  this  disease  is  a  profoundly  disturbing  event  for  the  patient  and 
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one  would  think  that  he  would  almost  invariably  seek  for  a  cause  and  would  connect 
the  occurrence  with  any  associated  illness  or  indisposition  if  it  be  present;  yet  an 
examination  of  my  records  reveals  only  very  few  cases  in  which  such  an  association 
is  suggested;  the  suggestions  moreover  are  usually  entirely  inadequate  as  causative 
measures;  thus  one  man  said  the  onset  followed  a  cold  bath,  five  cases  attributed  the 
onset  to  the  result  of  a  cold,  one  to  worry,  one  to  a  fright,  one  to  the  result  of  a 
fatiguing  march  and  so  on.  The  great  majority  of  cases  apparently  offer  no  suggestion 
and  several  individuals  emphasise  their  good  health  at  the  time  and  refer  to  a  recent 
holiday.  Thus  I  think  we  may  accept  the  fact  that  the  onset  of  the  disease  cannot 
usually  be  accounted  for  by  any  demonstrable  ill-health,  but  the  disease  appears  to  be 
primarily  an  atrophy,  and  the  fact  that  the  initial  stages  are  frequently  associated,  as 
we  shall  see,  with  inflammatory  signs  does  suggest  that  some  toxic  exciting  cause  has 
been  in  operation  in  many  cases.  It  is  clear,  however,  that  external  exciting  causes  are 
limited  in  their  action;  they  can  only  precipitate  the  onset  of  the  disease  in  the 
presence  of  an  inherent  tendency  and  within  a  restricted  interval  from  the  time  at 
which  the  condition  would  be  manifested  in  any  case,  for  the  ages  of  onset  in  siblings 
and  in  uncle  and  nephew  are  highly  correlated,  as  is  shown  below  in  the  section  on 
the  inheritance  of  the  disease,  and  this  indicates  that  the  observed  character  has  a 
definite  organic  basis;  it  can  perhaps  be  to  some  degree  modified  but  cannot  be 
determined  by  chance  individual  experiences. 

On  examining  the  male  curve  for  Europeans  we  see  that  the  majority  of  cases 
occur  within  the  period  which  should  be  of  maximum  efficiency  when  all  tissues,  so 
far  as  we  can  judge  from  growth  curves  provided  by  Professor  Ruger  and  Miss  Stoessiger 
from  Galton's  data  (Bibl.  No.  145),  are  at  their  prime;  this  fact  would  appear  to  be 
consistent  with  the  view  that  the  condition  arises  from  an  inherent  defect  of  vitality; 
structures  grow  and  develop  normally,  and  then  a  lack  of  vital  endurance  becomes 
apparent  and  a  breakdown  of  function  follows.  The  sequence  is  suggestive  of  what 
may  be  presumed  to  occur  in  dementia  praecox,  and  it  would  be  of  interest  to  have 
for  comparison  curves  descriptive  of  the  age  of  onset  in  that  disease.  Is  such  a  curve  to 
illustrate  the  age  of  onset  characteristic  of  abiotrophic  disease  in  general?  It  has  been 
suggested  that  retinitis  pigmentosa  is  an  abiotrophic  disease,  the  seat  of  the  defect 
being  the  percipient  layer  of  the  retinal  epithelium;  such  a  view  is  perhaps  not 
generally  accepted,  but  if  the  above  curve  is  characteristic  of  the  age  of  onset  for 
abiotrophic  disease  in  general  it  provides  an  argument  against  the  acceptance  of 
retinitis  pigmentosa  in  this  category  of  diseases,  for  its  onset  is  usually  at  an  early 
age  and  only  rarely  occurs  as  late  as  20  years.  Perhaps  I  am  precipitate  in  accepting 
hereditary  optic  atrophy  as  an  abiotrophic  disease,  but  no  less  an  authority  than 
Sir  William  Gowers  places  it  in  this  category;  it  is  difficult  on  this  assumption  to 
explain  the  cases  of  subsequent  improvement  and  even  what  must  be  described  as  cure 
in  some  few  individuals.  The  male  curve  alone  is  of  permanent  interest,  for  evidently 
some  special  stimulus  has  to  be  in  operation  before  the  female  can  exhibit  the  disease 
at  all  and  the  numbers  in  her  case  are  too  few  to  have  more  than  a  suggestive  interest. 

I  have  tried  to  fit  a  curve  to  the  series  of  observations  of  age  of  onset  represented 
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by  the  male  European  series  but  have  failed  to  do  so ;  none  of  the  types  of  curves 
which  so  commonly  describe  series  of  observations  of  an  anatomical  or  physiological 
character  fits  our  frequency  distribution  with  any  degree  of  closeness;  the  chief 
difficulty  is  the  great  number  of  cases  in  which  the  age  of  onset  is  given  at  20  years. 
Perhaps  some  error  has  arisen  through  the  tendency  to  state  the  age  of  onset  at 
20  years  when  knowledge  was  uncertain  and  "about  20"  was  interpreted  as  20,  or 
there  may  be  some  more  fundamental  factor  underlying  the  failure  of  this  material 
to  fall  into  line  with  common  experience ;  the  frequency  distribution  does  not  suggest 
heterogeneity  of  material. 

I  have  endeavoured  to  come  to  some  decision  as  to  whether  or  no  there  is  ante- 
dating in  the  age  of  onset  on  passing  from  one  generation  to  the  next.  The  question 
arose  on  finding,  from  my  correlation  table  for  age  of  onset  in  uncles  and  nephews, 
that  the  average  age  of  onset  in  the  nephews  was  three  years  earlier  than  the  corre- 
sponding age  in  uncles.  This  fact  alone  does  not  demonstrate  antedating,  for  the 
nephew  and  his  generation  tend  to  be  the  patients  who  are  under  observation  when 
the  case  is  reported,  and  members  of  this  generation  have  frequently  not  yet  reached 
the  age  at  which  a  late  onset  may  occur;  moreover,  exact  knowledge  of  the  age  of 
onset  in  members  of  the  previous  generation  who  became  affected  early  in  life  is  liable 
to  be  forgotten.  Completed  histories  providing  information  of  affected  sibships  in  two 
successive  generations,  i.e.  those  in  which  no  further  cases  of  the  defect  can  reasonably 
be  expected  to  occur,  provide  the  age  of  onset  in  84  males  of  the  first  generation  and  in 
112  males  of  the  second.  I  have  omitted  from  this  investigation  all  sibships  in  which 
females  occur,  also  the  offspring  of  affected  mothers,  for  there  is  evidence  that  affection 
of  the  mother  tends  to  hasten  the  onset  in  her  offspring,  and  that  the  presence  of 
affected  females  in  a  sibship  may  be  taken  to  indicate  some  reinforcement  of  the 
stimulus  leading  to  the  defect  which  also  tends  to  hasten  the  onset1.  Calculated  from 
this  carefully  selected  material  the  mean  age  of  onset  for  8  4  males  of  the  first  generation 
is  24*91  years  and  the  corresponding  value  for  112  males  of  the  second  generation  is 
24*14  years;  these  values  are  approximately  equal  within  the  probable  errors,  and 
I  think  we  may  conclude  that  there  is  no  evidence  of  antedating  in  the  age  of  onset 
of  hereditary  optic  atrophy  in  passing  from  one  generation  to  the  next. 

(c)  The  Clinical  Signs  and  Symptoms  of  the  Disease.  In  most  cases  the  sole  symptom 
complained  of  by  patients  suffering  from  hereditary  optic  atrophy  is  diminution  of 
vision ;  this  lowering  of  visual  acuity  is  always  marked  and  in  rare  cases  blindness  is 
described;  the  defect  is  primarily  a  central  one,  characterised  most  commonly  by  a 
central  scotoma  which  may  be  relative  or  absolute,  interfering  with  direct  vision  and 
thus  depriving  the  patient  of  the  power  to  read  or  to  do  any  fine  work,  but  enabling  him 
to  retain  a  measure  of  independence  with  regard  to  mobility.  The  central  scotoma  can 
usually  be  defined  and  its  extent  measured,  but  in  a  small  proportion  of  cases  no 
scotoma  can  be  demonstrated.  The  absence  of  a  central  scotoma  cannot  I  think  neces- 
sarily be  taken  to  indicate  a  less  severe  defect,  indeed  it  may  perhaps  point  to  a  more 
widespread  affection;  the  visual  acuity  in  these  cases  is  often  very  low  and  in  a 
1  The  mean  age  of  onset  for  92  males  who  have  affected  sisters  is  19-96  years. 
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considerable  proportion  of  them  the  onset  of  the  disease  had  been  at  a  very  early  age.  If 
the  disease  is  an  abiotrophy  and  is  the  manifestation  of  an  inherent  lack  of  vital  en- 
durance, the  ready  affection  of  the  most  highly  specialised  tissues  is  to  be  looked  for 
and  the  central  scotoma  is  what  one  might  expect  to  find,  but  it  is  not  easy  to  explain 
why  on  such  a  hypothesis  the  breakdown  should  be  sudden  and  should  remain  so 
limited  in  its  action,  or  why  the  progress  of  the  affection  should  be  stayed  and  remain 
stationary  after  only  so  short  a  progression  of  symptoms. 

It  is  not  possible  from  my  material  to  obtain  any  idea  as  to  how  far  the  visual 
acuity  is  below  the  normal  in  regions  immediately  surrounding  the  scotomatous  area, 
but  a  considerable  proportion  of  cases  are  reported  to  show  a  contraction  of  the  peri- 
pheral fields  of  vision.  There  would  appear  to  be,  within  the  field,  a  zone  of  greatest 
resistance  to  the  disease  which  so  far  as  one  can  judge  almost  invariably  retains  a 
certain  amount  of  vision.  Such  are  the  facts  so  far  as  I  can  give  them  but  they  are 
difficult  to  interpret  and  the  relationship,  if  any,  of  the  peripheral  contraction  to  the 
central  scotoma  is  very  obscure ;  there  is  no  hint  of  the  peripheral  contraction  appearing 
at  a  later  stage  of  the  disease  as  a  normal  sequence  of  events  due  say  to  the  spread  of 
the  disease  or  impairment  of  the  circulation  following  the  degeneration  of  retinal 
vessels. 

In  a  large  proportion  of  cases  no  information  is  given  regarding  the  presence  or  ab- 
sence of  central  scotomata  and  peripheral  contraction  of  the  visual  fields ;  the  following 
table,  however,  shows  the  percentage  of  cases  in  which  the  occurrence  or  absence  of 
the  two  defects  has  been  noted;  the  percentages  are  based  on  cases  for  which  a  definite 
statement  is  made  and  must  not  be  taken  to  refer  to  all  cases  of  the  disease;  it  may 
well  be  that  there  is  a  tendency  to  make  no  statement  when  no  defect  is  found  and 
that  thus  our  percentages  showing  presence  of  the  defect  are  based  on  selected  material 
and  are  too  high  to  apply  to  the  disease  in  general ;  any  selection  there  may  have  been  is, 
however,  presumably  the  same  for  the  two  sexes  and  thus  I  think  we  may  point  to  some 
increased  liability  on  the  part  of  the  female  to  exhibit  a  peripheral  contraction.   It  is 

Percentage  of  Cases  showing  Central  Scotomata  and  Peripheral  Contraction 

of  the  Visual  Fields. 


Sex 

No. 

Central  Scotoma 
Present 

No. 

Peripheral  Contraction 
Present 

No. 

Central    Scotoma    and 
Peripheral  Contraction 

Present 

Absent 

6 

? 

270 
50 

88-1  7 
82-0  7° 

212 

50 

42-5  7 
62-0  7° 

179 
42 

34-0  7 
45-2  •/. 

9-5  7 
4-8  7° 

difficult  to  account  for  the  peripheral  contraction  of  the  fields  in  hereditary  optic  atrophy 
and  I  find  no  evidence  from  the  histories  that  the  patient  himself  is  aware  of  this  defect; 
when  one  considers  the  extreme  care  needful  in  perimetric  examinations,  the  common 
variation  in  the  fields  determined  by  this  means  on  different  occasions,  and  the  de- 
pendence of  any  particular  determination  not  alone  on  the  observer  but  also  on  the 
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state  of  mind  and  fatigue  of  the  patient,  one  should  be  cautious  in  suggesting  any  in- 
terpretation of  the  figures  given  above.  It  is  not  improbable  that  the  peripheral  con- 
traction exhibited  by  these  cases  is  sometimes  a  secondary  affection,  only  indirectly 
induced  by  the  optic  atrophy,  and  that  perhaps  it  may  then  be  a  manifestation  of  an 
accompanying  hysterical  amblyopia,  which  would  account  for  the  tendency  to  a  greater 
frequency  of  the  symptom  in  women.  The  special  stimulus  required  to  induce  optic 
atrophy  in  women  may  well  involve  a  strain  upon  the  nervous  system  which  would 
tend  to  a  functional  breakdown  of  this  nature;  I  do  not  know  whether  the  peripheral 
contraction  in  our  cases  remains  stationary,  or  whether  any  observations  have  been 
made  with  regard  to  its  cure  or  progress;  it  is  well  recognised  as  a  symptom  of  long 
duration  and  difficult  to  cure  in  hysterical  amblyopia1.  We  may  remember  too  that 
sufferers  from  hereditary  optic  atrophy  appear  to  be  liable  to  headaches  of  the  migrainous 
type  and  that  such  headaches  are  commonly  accompanied  by  a  temporary  contraction 
of  the  peripheral  fields;  perhaps  an  explanation  of  the  visual  phenomena  in  migraine 
might  throw  some  light  on  the  source  of  the  peripheral  contraction  in  hereditary  optic 
atrophy. 

The  only  other  symptom  generally  shown  by  patients  with  hereditary  optic  atrophy 
is  colour-blindness,  but  tests  for  this  symptom  are  rarely  carried  out  with  any  precision ; 
the  defect  is  evidently  often  a  very  gross  one  but,  as  is  natural  when  the  patient  is 
presenting  more  urgent  symptoms,  it  is  customary  to  pay  little  attention  to  it;  some 
interference  with  the  perception  of  colours  is  always  to  be  expected  in  optic  atrophy 
whether  the  case  be  hereditary  or  otherwise.  There  is  no  evidence  that  hereditary  optic 
atrophy  tends  to  occur  in  the  subjects  of  congenital  colour-blindness,  and  I  have  no 
record  of  any  observation  in  which  an  acquired  disturbance  of  colour  vision  was  noted 
prior  to  the  onset  of  hereditary  optic  atrophy  as  indicated  by  the  lowering  of  visual 
acuity  for  form;  this  may  be  of  significance  as  an  indication  of  the  reality  of  the  sudden 
onsets  so  often  described  in  this  disease;  we  know  that  in  temporary  disabilities  of 
vision,  arising  from  toxic  processes  or  trauma,  the  colour  vision  commonly  appears  to 
be  interfered  with  earlier  than  the  vision  for  form  and  recovers  later.  The  reader  may 
find  interest  in  Benedict's  observations  on  Colour-Blindness  in  his  paper  on  Atrophy 
of  the  Optic  Nerve,  published  in  18642. 

I  would  much  prefer  to  write  no  word  concerning  the  physical  signs  to  be  looked 
for  on  ophthalmoscopic  examination,  as  characteristic  of  hereditary  optic  atrophy,  for 
they  vary  greatly  from  one  case  to  another;  they  are  often  difficult  to  explain  and 
their  intensity  would  appear  to  bear  little  relationship  to  the  severity  of  the  accompany- 
ing symptoms.  The  main  difficulty  occurs  in  the  early  stages  of  the  disease  when  a 
profound  disturbance  of  function  is  already  in  operation  and  the  appearance  of  the 
fundus  may  vary  from  that  of  complete  normality  to  that  indicative  of  an  acute  in- 
flammatory reaction — with  reddening  of  the   nerve   head,   blurring  of  its   margins, 

1  One  ophthalmologist  writes  that  he  cannot  recollect  that  any  of  the  fields  in  his  cases  suggested  hysteria, 
nor  did  the  few  female  cases  seen  by  him  suggest  hysterical  individuals.  Nettleship  refers  to  the  "aggravated 
hysteria"  seen  in  some  stocks  carrying  Leber's  disease  (Bibl.  No.  85,  p.  cxvii). 

2  Bibl.  No.  5.    See  also  Part  II  of  this  volume  on  Colour- Blindness,  pp.  174 — 180. 
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dilatation  and  tortuosity  of  the  vessels  and  perhaps  some  small  haemorrhages.  There 
may,  on  the  other  hand,  be  signs  of  atrophy  of  the  nerve  at  a  very  early  stage  following 
the  onset  of  symptoms;  such  signs  are  limited  in  extent  and  usually  consist  of  paleness 
of  the  temporal  side  of  the  disc  corresponding  to  the  section  of  the  nerve  which  pro- 
vides the  macular  region,  the  fibres  of  which  constitute  the  papillo-macular  bundle. 

Signs  of  inflammation  are  so  commonly  present  in  the  early  stages  of  the  disease 
as  to  have  led  to  the  view  that  some  exciting  cause  of  a  toxic  or  irritating  nature  has 
precipitated  the  onset  of  the  inherent  defect;  the  history  of  a  few  cases  might  justify 
this  conclusion,  but  the  reading  of  some  hundreds  of  similar  histories  gives  no  hint  of 
the  nature  of  the  exciting  cause,  which  certainly  cannot  usually  be  attributed  to  the 
use  of  tobacco  or  alcohol,  to  sexual  excess  or  to  the  action  of  any  acute  infection,  and 
the  idea  grows  upon  one  that  perhaps  the  inflammatory  signs  are  really  due  to  a 
natural  effort  on  the  part  of  surrounding  tissues  to  come  to  the  aid  of  a  failing  function, 
the  effort  manifesting  itself  by  an  increased  circulation  in  the  region.  Or  the  circulatory 
hyperaemia  may  follow  some  slight  constriction  due  to  the  replacement  of  shrinking 
nerve  fibres  by  interstitial  tissue  which  is  so  prominent  a  feature  in  the  process  of  optic 
nerve  degeneration.  Whatever  may  be  their  source,  the  inflammatory  signs  are  tem- 
porary and  soon  subside,  giving  place  to  signs  of  atrophy  which  gradually  progress  and 
appear  from  the  accounts  to  advance  after  the  diminution  of  vision  has  become  stationary; 
after  a  period  of  years  it  is  not  infrequent  to  read  of  the  complete  discoloration  of  the 
disc,  which  now  has  sharply  defined  margins  and  narrowing  of  the  arteries,  whereas 
at  an  earlier  stage  the  sector  of  the  disc  corresponding  to  the  papillo-macular  fibres 
alone  is  pale. 

It  is  a  notable  fact  that  once  the  disc  has  attained  these  atrophic  signs,  it  never 
recovers  its  normal  appearance  even  though  the  sight  may  so  markedly  improve  as  to 
allow  of  reading  and  close  work.  Paleness  of  the  disc  is  a  quite  untrustworthy  descriptive 
term ;  there  is  no  standard  as  to  what  constitutes  a  pale  disc  and  the  normal  colour- 
evidently  varies  within  considerable  limits  from  one  individual  to  another;  a  whitish 
disc  is  certainly  compatible  with  very  good  vision  and  may  have  no  pathological  signi- 
ficance; it  is  not  improbable  that  the  colour  of  the  disc  varies  to  some  extent  through 
life  just  as  does  the  colour  of  the  complexion.  A  disc  in  which  the  sector  corresponding 
to  the  papillo-macular  fibres  is  paler  than  the  rest  is  certainly  under  suspicion  and  a 
disc  that  is  seen  to  grow  pale  progressively  is  pathological.  Thus  hereditary  optic 
atrophy  eventually  always  leads  to  a  pale  or  white  disc  at  any  rate  affecting  part  of 
its  area  but  a  pale  disc  is  not  always  indicative  of  optic  atrophy. 

It  would  be  far  easier  to  point  to  the  significance  of  the  signs  and  symptoms  of 
hereditary  optic  atrophy  if  we  knew  something  of  the  pathology  of  the  disease  and  its 
etiology ;  as  a  matter  of  fact,  no  examination  of  signs  and  symptoms  is  of  the  slightest 
use  in  predicting  the  prognosis  of  the  disease,  or  in  determining  the  diagnosis,  which 
must  depend  almost  entirely  upon  the  character  of  the  onset  combined  with  a  knowledge 
of  the  family  history,  or  on  the  failure  to  respond  to  treatment.  There  has  never  to  my 
knowledge  been  a  post-mortem  examination  of  a  case  of  the  disease  and  the  primary 
seat  of  the  affection  has  not  yet  been  definitely  determined.  It  is  certainly  a  fact  that 
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direct  vision  is  first  involved  and  the  nerve  fibres  of  the  papillo-macular  bundle  first 
show  the  defect;  these  fibres,  however,  may  still  have  a  normal  appearance  at  a  time 
when  direct  vision  is  markedly  lowered  and  we  cannot  say  whether  the  trouble  may 
not  commence  by  a  degeneration  of  the  ganglion  cells  of  the  retina  in  the  macular 
region,  or  whether,  on  the  other  hand,  the  primary  lesion  may  be  in  the  optic  nerve 
fibres  of  the  papillo-macular  bundle  outside  the  eye  when  they  have  assumed  their 
axial  position  in  the  nerve.  It  is  of  considerable  significance  that  one  eye  alone  may 
be  affected,  though,  in  such  cases,  the  second  eye  perhaps  invariably  becomes  affected 
after  an  interval,  which  may  be  a  few  days  only  or,  in  rare  cases,  may  extend  to  several 
years. 

Affections  of  the  optic  nerve  are  often  difficult  to  explain,  for  example,  raised 
intracranial  pressure  is  perhaps  the  most  common  cause  of  optic  neuritis,  yet  large 
cerebral  tumours  may  produce  no  visual  disturbance  over  a  long  period  of  time, 
whereas  in  other  cases  quite  small  growths  may  lead  to  the  most  distressing  and  rapidly 
advancing  symptoms  of  the  disease ;  the  mechanism  of  the  process  is  far  from  clear. 

It  is  not  particularly  illuminating  to  be  told  that  the  cause  of  a  disease  is 
hereditary  and  that  it  is  due  to  an  inherent  lack  of  vital  endurance  leading  to  the 
early  death  of  apparently  some  small  section  only  of  a  structure ;  moreover,  if  this  be 
the  position,  the  cases  of  improvement  and  cure  are  not  readily  explained. 

The  failure,  relative  or  absolute,  to  respond  to  treatment  is  the  sole  factor  which 
can  be  relied  upon  to  differentiate  hereditary  optic  atrophy  from  a  toxic  amblyopia — 
it  is  the  painful  characteristic  of  all  hereditary  disease,  and  herein  lies  the  moral — 
Hereditary  disease  can  only  be  cured  by  its  prevention ! 

(d)  The  Course  and  Prognosis  of  Hereditary  Optic  Atrophy.  I  have  endeavoured  to 
obtain  some  idea  as  to  whether  this  disease  is  likely  to  shorten  life  or  whether  the 
individuals  who  become  its  victims  tend  to  be  short-lived  people,  and  whether  there 
is  any  truth  in  the  statements  which  have  been  made  regarding  the  increased  early 
death-rate  believed  to  be  possibly  an  inherent  characteristic  of  stock  carrying 
hereditary  optic  atrophy;  little  definite  knowledge  can  be  claimed  on  any  of  these 
points  but  some  facts  bearing  on  them  can  be  derived  from  my  material. 

It  is  unfortunate  that  the  age  at  death  of  cases  who  have  died  is  so  rarely  given ; 
my  whole  series  provides  the  age  at  death  of  only  38  affected  individuals;  of  these,  five 
were  over  80  years  of  age;  one  man  who  died  at  80  had  been  affected  for  61  years; 
another  man,  aged  90,  had  suffered  from  the  disease  for  60  years — clearly  then  the 
disease  is  able  to  run  a  very  protracted  course  and  is  not  incompatible  with  a  long 
life.  The  following  table  gives  the  duration  of  the  disease  in  347  cases  at  the  time 
of  the  latest  record ;  very  few  of  these  people  were  dead  when  the  record  was  made ; 
the  significance  of  the  table  is  thus  extremely  limited,  but  it  does  I  think  justify  the 
suggestion  that  it  is  not  alone  the  exceptional  individuals  who  are  able  to  survive  long 
periods  of  the  disease.  If  there  were  any  marked  tendency  to  a  relatively  early  death 
associated  with  the  disease  I  have  little  doubt  that  the  collection  of  histories  given 
below  would  provide  some  evidence  of  it 

The  inheritance  of  longevity  is  an  established  fact;  hence  stocks  which  exhibit 
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Duration  of  Disease  at  time  of  latest  Record. 


Time  since  Onset 

No.  of 

of  Disease 

Cases 

Under  1  year 

67 

1 — 10  years 

117 

11-20      „ 

62 

21-30     „ 

48 

31-40     „ 

33 

41—50      „ 

15 

51—60     „ 

4 

61  years 

1 

a  heavy  mortality  in  early  childhood  are  to  be  expected.  Now  certain  pedigrees  of 
hereditary  optic  atrophy  will  be  seen  to  show  this  characteristic,  which  is  not 
necessarily  confined  to  sibships  containing  affected  members  but  may  be  no  less  con- 
spicuous a  feature  of  sibships  unaffected  by  the  disease;  notable  examples  are 
rigs.  707,  729,  733,  774,  and  many  other  pedigrees  will  be  found  to  show  the 
association.  It  is  possible  by  a  selection  of  pedigrees  showing  a  markedly  heavy  early 
death-rate  to  obtain  60  sibships  members  of  which  suffered  from  hereditary  optic 
atrophy  in  which  no  fewer  than  39  %  of  the  children  died  young.  If  from  the  same 
pedigrees  we  select  unaffected  sibships  showing  a  heavy  child  mortality  we  find 
82  such  sibships  in  which  no  fewer  than  47  %  died  young.  The  actual  figures  on 
which  these  percentages  are  based  are  as  follows: 


No. 

Affected 

Not  Affected 

Early  Deaths 

Percentage  of 
Early  Deaths 

A.  Affected  Sibships 

B.  Unaffected  Sibships 

60 
82 

136 

381 
461 

202 
215 

39-1 
46-6 

Without  pledging  myself  to  any  view  as  to  whether  the  association  of  high  child 
mortality  with  hereditary  optic  atrophy  in  these  selected  sibships  of  selected  pedi- 
grees is  a  chance  or  a  significant  relationship,  I  do  not  think  it  would  be  easy, 
if  possible,  to  obtain  figures  showing  a  similar  degree  of  association  from  an  equal 
number  of  pedigrees  of  other  non-fatal  hereditary  diseases.  I  should  like  to  emphasise 
the  fact  that  there  has  been  a  selection  of  cases  and  that  other  pedigrees  or  sibships 
exhibiting  hereditary  optic  atrophy  could  be  selected  to  illustrate  an  absence  of  early 
deaths.  It  will  be  noted  that  the  average  size  of  family  in  the  sibships  showing  a  heavy 
early  death-rate  is  very  large ;  this  is  perhaps  only  an  expression  of  the  fact  that  to 
have  many  early  deaths  in  a  family  there  must  have  been  many  children  to  die;  we 
need  further  to  remember  that  the  affected  sibships  contain  also  members  who  have 
probably  not  died  young  since  the  affection  does  not  commonly  become  manifest  until 
adult  age ;  thus  in  selecting  sibships  showing  a  heavy  early  death-rate  for  inclusion  in 
my  table  I  have  probably,  unconsciously,  made  a  selection  of  large  families. 
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The  early  deaths  show  no  significant  sex  selection,  which  might  be  expected  to 
appear  if  the  cause  were  at  all  intimately  linked  with  hereditary  optic  atrophy;  of 
173  cases,  101  were  males,  providing  a  sex  ratio  differing  little  from  that  for  deaths 
under  5  years  in  the  general  population. 

Regarding  the  prognosis  of  the  disease  I  shall  quote  freely  from  my  former  paper1. 
The  histories  of  my  collection  do  not  in  many  cases  provide  any  means  of  judging 
whether  improvement  has  occurred  or  not,  and  in  almost  all  cases  the  information  is 
vague  and  indefinite ;  in  practice,  however,  no  ophthalmologist  feels  particularly  hope- 
ful regarding  the  outlook  for  the  patient  who  comes  to  him  suffering  from  hereditary 
optic  atrophy.  My  records  include  211  cases  in  males  which  appear  to  have  shown  no 
improvement  over  a  period  of  years,  and  86  cases  in  which  improvement  has  been 
noted;  that  is  to  say,  29  °/o  of  these  males  showed  some  measure  of  improvement; 
12  of  the  86  improved  cases  showed  complete  recovery  of  vision,  15  showed  marked 
improvement  and  59  improved  to  some  less  extent.  The  common  story  in  the  case  of 
the  patient  who  does  not  mend  is  that  of  a  rapid  onset,  with  progression  of  symptoms 
during  a  short  and  limited  period  when  the  maximum  disability  is  reached ;  henceforth 
the  condition  remains  stationary.  The  percentage  of  29  almost  certainly  indicates  too 
high  a  rate  of  improvement  from  the  fact  that  there  is  probably  a  tendency  to  note 
improvement  when  it  is  found  and  to  make  no  comment  when  the  condition  is  found  to 
be  unchanged;  it  however  constitutes  a  maximum  value  and  it  may  be  set  against  a 
minimum  value  of  10  °/0  based  on  the  supposition  that  only  86  of  my  whole  series  of  837 
males  showed  improvement;  the  true  value  undoubtedly  lies  somewhere  between  these 
two  and  perhaps  it  is  nearer  to  the  upper  limit  than  to  the  lower.  The  figures  regarding 
improvement  in  females  are  too  small  to  be  of  any  value,  but  such  as  they  are  I  find 
15  cases  improved  or  recovered  and  37  cases  in  which  no  improvement  occurred  but, 
by  an  interesting  coincidence,  the  maximum  and  minimum  recovery  or  improvement 
rates  work  out  at  29  °/0  and  10  °/o  respectively,  that  is,  to  precisely  the  same  values  as 
those  given  above  for  males. 

I  have  examined  my  material  in  considerable  detail  in  the  attempt  to  find  evidence 
of  some  factor  which  may  be  of  significance  in  determining  the  prognosis  of  the  individual 
case ;  the  result  is  disappointing.  The  points  which  I  thought  might  have  some  bearing 
on  the  outlook  for  the  individual  are :  (l)  The  age  of  onset  of  the  disease.  (2)  The  family 
history  with  regard  to  improvement.  (3)  The  presence  or  absence  of  central  scotomata 
and  peripheral  contraction  of  the  visual  fields.  (4)  The  association  of  severe  headaches 
and  giddiness  with  the  disease.  (5)  The  habits  of  the  patient  with  regard  to  smoking 
and  drinking.   Such  tentative  conclusions  as  I  have  been  able  to  reach  are  as  follows : 

(1)  For  75  males  who  showed  improvement  the  age  of  onset  is  given;  it  was  earlier 
than  16  years  in  267  %  of  cases,  whereas  in  the  200  cases  which  showed  no  improve- 
ment the  age  of  onset  had  been  earlier  than  16  years  in  only  9*5  °/o  of  cases;  thus  an 
early  onset  would  appear  to  denote  a  relatively  favourable  outlook,  though  no  percentages 
based  upon  such  small  numbers  can  be  very  convincing. 

(2)  On   reading  through  the  histories  of  cases   one   cannot  fail  to  notice  that 

1  Bibl.  No.  148. 

B.  T.  44 
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improvement  occurs  more  readily  in  some  stocks  than  in  others,  and  that  as  a  matter  of 
fact  not  only  is  the  liability  to  the  disease  inherited  but  also  its  prognosis  for  the 
individual.  I  tried  to  obtain  a  statistical  demonstration  of  this  fact  and  was  able  to 
lot  in  the  following  table. 

Progress  of  Hereditary  Optic  Atrophy  in  pairs  of  Brothers. 

First  Brother 


a 
o 
o 

W. 


Vision 
Improved 

Vision  not 
Improved 

Totals 

Vision  Improved 
Vision  not  Improved 

30 

28 

28 
172 

58 
200 

Totals 

58 

200 

258 

The  number  of  cases  in  which  we  are  told  whether  improvement  has  occurred  in 
more  than  one  brother  is  small  but  it  suffices  to  show  that  the  prognosis  of  the  disease 
is  controlled  by  heredity  to  precisely  the  same  extent  as  are  a  great  variety  of  other 
measurable  characters.  The  correlation  coefficient  calculated  from  this  table  is 
•600  +  -059. 

(3)  It  is  not  possible  to  discover  whether  any  prediction  can  be  based  upon  the 
presence  of  demonstrable  scotomata  or  of  peripheral  contraction  in  the  fields  of  vision 
as  the  necessary  information  on  which  to  base  any  conclusion  is  given  in  too  few 
cases. 

(4)  Very  severe  headaches,  sometimes  of  the  migraine  type,  are  not  infrequently 
found  in  association  with  hereditary  optic  atrophy;  there  is  evidence  that  the  associa- 
tion is  not  always  a  chance  one  for  in  certain  of  these  cases  the  headaches  make  then- 
appearance  at  the  time  of  the  onset  of  the  disease  and  cease  when  the  condition  has 
become  stationary  and  visual  symptoms  have  ceased  to  progress;  the  headaches  are 
not  of  a  uniform  character  and  the  pain  in  different  individuals  may  be  localised  in  the 
frontal,  temporal  or  occipital  regions  or  the  top  of  the  head ;  sometimes  giddiness  also 
is  complained  of  with  or  without  accompanying  headaches.  Thus  records  may  be  found 
in  the  histories  provided  of  71  affected  males  who  suffered  from  headaches  and 
giddiness  (10  of  the  cases  suffered  from  giddiness  only)  and  of  these  12  showed 
improvement,  36  showed  no  improvement  regarding  the  optic  atrophy  and  of  23  no 
information  concerning  the  progress  of  the  case  is  given.  These  figures  indicate  that 
a  maximum  number  of  25  °/o  of  the  affected  males,  who  had  associated  headaches, 
showed  some  improvement;  a  minimum  of  17  °/o  improved,  if  we  accept  the  hypothesis 
that  no  information  may  be  taken  to  indicate  no  improvement.  These  figures,  compared 
with  the  maximum  and  minimum  recovery  rates  of  29  c/o  and  10  °/o  respectively  for  the 
whole  series  of  cases,  indicate  that  no  prognosis  can  be  based  on  the  presence  or 
absence  of  headaches  and  giddiness;  the  numbers  are  very  few  and  the  only  safe 
conclusion  to  be  drawn  from  them  is  that  very  severe  accompanying  headaches  are  not 
incompatible  with  recovery  and  do  not  appear  to  influence  the  prognosis  unfavourably 
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in  cases  of  hereditary  optic  atrophy  in  males.  It  should  not  be  inferred  that  only  71 
of  the  total  number  of  affected  males  suffered  from  headaches;  in  the  majority  of  cases 
information  on  this  point  is  either  not  sought  or  is  not  noted  by  the  recorder. 

(5)  A  patient  sensitive  to  nicotine  and  suffering  from  tobacco  amblyopia  may  so 
closely  resemble  a  case  of  hereditary  optic  atrophy  as  to  be  indistinguishable  from  it 
in  the  early  stages  of  the  disease.  When  long  series  of  cases  are  available  the  two 
conditions  are  sharply  differentiated  by  the  frequency  distributions  for  age  of  onset 
the  maximum  incidence  in  tobacco  amblyopia  is  rather  above  the  age  of  50 \  or  when 
physical  health  is  perhaps  failing,  whereas  in  hereditary  optic  atrophy  the  maximum 
incidence  corresponds  with  the  period  of  maximum  physical  efficiency;  the  onset  in 
tobacco  amblyopia  is  perhaps  more  insidious;  moreover,  Traquair2  writes  that  he  has 
always  found  the  scotomata  more  dense  and  more  defined  in  Leber's  disease  than  in 
tobacco  amblyopia.  Usually  the  diagnosis  becomes  evident  on  watching  the  progress 
of  the  disease  as  the  one  condition  shows  no  response  to  treatment  whilst  cure  may  be 
expected  in  nicotine  poisoning  on  the  absolute  cessation  of  smoking. 

It  is,  therefore,  of  particular  interest  to  observe  how  cases  of  hereditary  optic  atrophy 
are  affected  by  tobacco.  No  patient  presenting  himself  for  treatment  would  fail  to  be 
questioned  regarding  his  habits  with  respect  to  tobacco  and  alcohol,  but  the  informa- 
tion obtained,  combined  with  a  knowledge  of  the  progress  of  the  case,  is  so  rarely 
included  in  the  published  report,  that  it  is  not  possible  to  come  to  any  conclusion  as 
to  whether  the  habits  of  the  patient  have  a  bearing  on  the  prognosis  of  the  case. 
That  the  influence  of  tobacco  on  the  progress  of  the  case  is  not  at  once  obvious  is  a 
surprising  and  significant  fact. 

The  question  of  the  influence  of  tobacco  smoking  on  the  prognosis  of  hereditary 
optic  atrophy  is  rather  a  complex  one;  it  may  well  be  that  the  onset  of  the  disease  is 
precipitated  by  heavy  smoking  in  the  susceptible  individual  and  that  the  cessation  of 
smoking  may  thus  lead  to  improvement  of  an  associated  tobacco  amblyopia.  The 
patient  whose  onset  has  occurred  without  any  obvious  provocation  is  not  in  quite  the 
same  position  with  regard  to  treatment;  this  may  account  for  some  cases  in  which 
marked  improvement  has  occurred  in  patients  who  have  been  addicted  to  heavy 
smoking;  we  need  to  remember,  however,  that  tobacco  amblyopia  is  not  hereditary 
and  does  not  tend  to  occur  in  members  of  the  same  family,  whereas  the  correlation  for 
improvement  in  pairs  of  brothers  suffering  from  hereditary  optic  atrophy  was  seen  to 
be  -600  ±-059. 

My  material  provides  no  information  regarding  the  effect  of  alcohol;  any  habit 
which  tends  to  lower  vitality  and  powers  of  resistance  must  tend  to  impede  recovery 
in  chronic  illness  whatever  its  nature  may  be. 

(e)  The  Association  of  other  Disabilities  with  Hereditary  Optic  Atrophy.  When 
the  etiology  and  pathology  of  a  disease  are  very  obscure  and  little  can  be  found  to 
point  the  way,  there  is  always  the  possibility  that  associated  disease  may  help  to 
an  explanation  of  the  primary  symptoms.  In  the  case  of  hereditary  optic  atrophy 
anatomical  considerations  led  to  the  suggestion  that  possibly  some  inherited  disorder 

1  Bibl.  No.  147.  2  Bibl.  No.  153. 
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of  the  pituitary  gland  was  the  source  of  the  trouble,  and  that  its  over  activity  and 
enlargement  at  the  period  of  adolescence  and  at  the  menopause  in  women  might 
account  for  the  onset  of  the  disease.  Now,  do  we  know  that  there  is  over  activity  in 
the  pituitary  body  at  these  periods?  How  is  over  activity  measured?  Do  we  know 
that  there  is  enlargement  of  the  gland  at  these  periods?  We  do  know  that  there  may 
be  hypertrophy  of  structure  if  the  secretion  of  a  gland  be  excessive  or  if  it  be 
inadequate  for  the  needs  of  the  body,  but  I  am  very  doubtful  whether  we  can  say  that 
the  pituitary  gland  enlarges  to  a  measurable  extent  during  adolescence  and  at  the 
menopause  in  women ;  in  any  case  the  menopause  in  women  cannot  be  regarded  as  of 
any  significance  in  the  matter  of  her  affection  with  hereditary  optic  atrophy.  We  do 
not  know  that  the  subjects  of  acromegaly  or  of  hypopituitarism  exhibit  any  liability  to 
visual  disturbance,  unless  in  acromegaly  the  gland  be  sufficiently  enlarged  to  produce 
pressure  symptoms  as  in  tumour  formation;  furthermore  a  search  through  the  histories 
given  will  reveal  no  hint  of  symptoms  suggestive  of  an  associated  pituitary  disorder  as 
the  underlying  source  of  the  eye  affection.  Tumours  of  the  pituitary  body  pressing  on 
the  optic  chiasma  may  lead  to  optic  neuritis  and  temporal  hemianopia,  but  not  charac- 
teristically to  a  defect  of  the  papillo-macular  bundle  and  to  an  accompanying  central 
scotoma.  However  this  may  be,  the  suggestion  has  received  a  good  deal  of  considera- 
tion; the  cases  appended  provide  60  reports  of  radiological  examination  of  the  skull 
in  affected  individuals,  with  a  view  to  determining  whether  there  is  any  abnormality 
in  the  region  of  the  pituitary  fossa.  Of  these  cases  34  showed  no  abnormality;  the 
remaining  26  showed  enlargement  of  the  fossa  in  14  cases;  in  two  cases  the  fossa  was 
said  to  be  small;  blurring  or  prominence  of  the  posterior  clinoid  processes  is  reported 
in  a  number  of  cases;  irregular  outline  of  the  fossa,  enlargement  of  the  sphenoidal 
cells,  and  shadows  due  possibly  to  bony  deposits  are  also  described ;  in  five  cases  from 
three  pedigrees1  actual  measurements  of  the  fossa  in  millimetres  are  given  but  no  note 
is  made  as  to  the  points  from  which  measurements  are  taken. 

I  have  no  experience  of  radiology,  but  it  surely  is  an  exceedingly  difficult  matter 
to  determine  by  this  means,  in  any  but  extreme  cases,  what  does  and  what  does  not 
constitute  a  normal  sella  turcica.  Do  we  know  from  measurements  on  the  skull  itself 
what  are  the  normal  limits  of  this  fossa  relatively  to  the  size  of  the  skull  ?  To  the 
ordinary  man  it  is  not  particularly  convincing  to  be  told  that  the  fossa  is  enlarged, 
that  the  posterior  clinoid  processes  are  blurred,  or  that  the  sphenoidal  cells  are  large, 
and  one  wonders  whether  the  blurring  may  not  sometimes  be  due  to  thickening  on 
more  superficial  parts  of  the  skull,  even  though  stereoscopic  apparatus  is  used. 
I  believe  there  has  been  no  standardisation  on  the  part  of  the  radiologist  regarding 
the  normal  limits  of  this  fossa;  his  reports  appear  to  be  based  on  general  impressions 
determined  by  his  individual  experience.  General  impressions  so  often  prove  to  be 
wide  of  the  truth  when  we  put  them  to  the  statistical  test,  that  one  always  needs 
to  use  great  caution  in  making  deductions  from  them.  I  have,  however,  no  doubt  that 
the  distinguished  ophthalmologist  who  originated  the  suggestion  had  good  grounds 
for  doing  so  in  the  cases  which  were  before  him  at  the  time. 

1  Figs.  704,  737,  779. 
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A  careful  search  through  my  material  reveals  no  disease  characteristically  associated 
with  hereditary  optic  atrophy ;  the  symptoms  of  headache  and  giddiness  occur  frequently 
but  perhaps  not  more  so  than  in  the  general  population;  anybody  who  has  seen  a 
troublesome  liability  to  migraine  cured  by  a  correction  for  slight  errors  in  refraction 
will  readily  agree  that  its  common  occurrence  in  a  disease  which  involves  a  profound 
disturbance  of  vision  can  be  of  only  slight  significance.  If  the  underlying  source  of 
the  disease  be  an  inherent  lack  of  vitality,  it  becomes  of  interest  to  see  whether  its 
incidence  in  a  parent  has  any  effect  upon  his  fertility.  Such  scanty  statistics  as  I  am 
able  to  provide  referring  to  this  point  are  given  in  the  following  table,  but  facts 
deduced  from  them  must  be  rather  tentative  and  inconclusive. 


Mothers  Affected 

Fathers  Affected 

No.  of 
Sibships 

Average  Size 
of  Family 

No.  of 
Sibships 

Average  Size 
of  Family 

Sibships  without  Early 
Deaths  or  Miscarriages 

Sibships  including  Early 
Deaths  or  Miscarriages 

28 
13 

4-0 
8-3 

110 
24 

3-2 
5-3 

Totals 

41 

5-4±0-4 

134 

3-6±0-2 

It  is  true  that  3  '2  is  a  rather  low  average  size  of  family  for  110  affected  fathers 
of  the  class  from  which  most  of  these  families  come,  but  we  cannot  be  sure  that  there 
is  not  some  limitation  of  families  on  the  part  of  a  partially  blind  father,  who  is 
unwilling  to  increase  his  responsibilities ;  moreover,  not  all  the  sibships  considered  are 
complete.  All  the  affected  parents  who  have  contributed  to  the  table  were  over 
40  years  of  age  and  thus  the  families  of  affected  mothers  are  likely  to  be  nearly  all 
complete,  but  the  families  of  affected  fathers  may  in  a  number  of  cases  still  be  increased. 

(/)  The  Hereditary  Character  of  the  Disease  and  its  Mode  of  Transmission. 
We  know  that  a  great  variety  of  general  characters— physical,  physiological  and 
psychological — are  transmitted  equally  by  mother  and  father  to  their  offspring, 
whether  it  be  male  or  female,  and  that  the  correlation  coefficient  which  measures  the 
degree  of  resemblance  between  parent  and  child  in  these  cases  is  about  "50;  we  know 
further  that  the  resemblance  between  pairs  of  siblings  is  about  the  same  as  that 
between  parent  and  child.  When  we  are  dealing  with  anomalous  conditions,  such  as 
hereditary  diseases  involve,  these  statements  can  no  longer  be  assumed  to  hold, 
indeed,  they  manifestly  do  not  hold  in  the  sex-limited  diseases  which  are  predominantly 
manifest  in  males  and  are  usually  transmitted  by  the  unaffected  mother  to  her  sons 
alone,  and  it  becomes  of  great  interest  to  try  and  obtain  some  measure  of  the  extent 
to  which  such  conditions  are  controlled  by  heredity. 

Statistical  difficulties  arise  on  attempting  to  measure  the  intensity  of  the  hereditary 
factor  from  parent  to  child  from  collections  of  family  histories  such  as  my  material 
provides ;  I  therefore  welcomed  the  opportunity  to  obtain  a  measure  of  the  association 
of  certain  features  of  the  disease  as  they  occur  in  pairs  of  brothers  and  in  other  pairs 
of  relations.    Such  features  are  the  age  at  onset  of  the  disease  and  the  tendency  to 
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improvement  of  symptoms;  the  correlations  found  and  the  tables  from  which  they  were 
calculated  are  mostly  given  in  my  former  paper1 ;  I  reproduce  the  correlation  coefficients 
here  for  purposes  of  reference,  and  because  of  their  special  interest  in  demonstrating 
that  a  single  feature  of  a  relatively  sex-limited  hereditary  disease,  in  the  transmission 
of  which  the  lather  takes  little  part  and  the  mother  commonly  shows  no  manifest 
affection,  is  controlled  by  heredity  to  precisely  the  same  degree  as  are  the  general 
characters  which  may  be  present  in  and  transmitted  by  both  parents. 


No. 

Correlation  Coefficients 

Age  of  Onset  in  Pairs  of  Siblings  (Japanese) 

190 

+  -5073  +  -0356 

„          „        „   Pairs  of  Brothers  (European) 

812 

+  •5104+  -0175 

„          ,,       „   Brothers  and  Sisters  (European) 

152 

+  •6233+0335 

„          „        ,,   Nephew  and  Maternal  Uncle  (European) 

393 

+  -2090  +  -0325 

,,         „       ,,   Pairs  of  Male  First  Cousins  (European) 

390 

+  ■1159+0337 

Improvement  of  Symptoms — Pairs  of  Brothers 

258 

+  •6002  + -0594 

There  is  some  tendency  to-day  to  doubt  the  existence  of  sex-limited  hereditary 
diseases  which  follow  Lossen's  Law  in  that  the  mode  of  transmission  is  entirely 
through  the  female  line.  It  was  believed  at  one  time  that  haemophilia  probably 
always  conformed  to  this  law,  but  it  has  now  been  unmistakably  demonstrated2  that 
the  haemophilic  male  is  capable  of  transmitting  the  disease  if  he  live  long  enough  to 
do  so.  Following  this,  statements  have  been  made  to  the  effect  that  hereditary  optic 
atrophy  also  would  be  shown  to  be  commonly  transmitted  through  the  male  if 
pedigrees  were  sufficiently  extensive  to  show  that  his  daughters'  sons  were  liable  to 
be  affected.  Now  this  assuredly  is  not  the  case.  A  number  of  the  pedigrees  sufficient 
to  justify  my  dogmatism  show  normal  grandsons  of  affected  males  but  many 
more  pedigrees  show  affected  individuals  who  were  known  to  have  an  unaffected 
maternal  grandfather,  moreover  the  nature  of  this  affection  is  not  one  which  like 
colour-blindness  can  be  concealed  from  the  knowledge  of  the  affected  individual  and 
his  relations.  I  would  ask  anybody  who  has  the  slightest  doubt  regarding  the  fact 
that  there  is  some  very  fundamental  distinction  in  the  mechanism  of  transmission, 
between  the  cases  of  say  colour-blindness  and  hereditary  optic  atrophy,  to  examine 
the  pedigrees  of  colour-blindness  in  Part  n  of  this  Nettleship  volume,  and  compare 
them  with  those  of  the  present  memoir.  There  is  no  doubt  that  this  disease  is  trans- 
mitted very  generally  through  the  female  who  is  commonly  unaffected,  and  that  in 
a  large  proportion  of  histories  the  transmission  has  probably  been  confined  to  the 
female  line;  I  suspect  further  that  this  disease  and  haemophilia  present  parallel 
examples,  and  that  it  is  not  alone  the  fatality  of  haemophilia  with  its  liability  to  early 
death  which  leads  to  its  very  common  transmission  through  the  female  line  only. 
The  actual  figures  obtained  from  my  pedigrees  are  shown  on  p.  347. 

Thus  of  573  affected  males  no  fewer  than  95  °/0  owe  their  affection  to  the 
mother,  and  of  88  females  84  °/o  obtain  affection  through  the  mother.  I  give 
the  corresponding  figures  for  Japanese  cases,  for  comparative  purposes,  though  the 

1  Bibl.  No.  148.  2  Bibl.  No.  143. 
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Males 

Females 

No. 

Percentage 

No. 

Percentage 

Mother  Affected 
Mother's  Stock  Affected 

85 
460 

148 
80-3 

38 
36 

43-2 
40-9 

Transmission  through  Mother 

545 

951+ 0-6 

74 

84-1  +  2-6 

Father  Affected 
Father's  Stock  Affected 

23 
5 

4-0 
0-9 

12 
2 

13-6 

2-3 

Transmission  through  Father 

28 

4-9  +  0-6 

14 

15-9  +  2-6 

Totals 

573 

88 

Source  of  Disease  in  Hereditary  Optic  Atrophy  [Japanese). 


Males 

Females 

No. 

Percentage 

No. 

Percentage 

Mother  Affected 
Mother's  Stock  Affected 

24 
36 

348 
52-2 

22 
13 

57-9 

34-2 

Transmission  through  Mother 

60 

87-0±2-7 

35 

92-1  +  30 

Father  Affected 
Father's  Stock  Affected 

8 
1 

11-6 
1-4 

2 
1 

5-3 

2  6 

Transmission  through  Father 

9 

13-0±2-7 

3 

7-9  +  3-0 

Totals 

69 

38 

numbers  are  very  small  and  the  percentages  they  provide  should  not  be  regarded 
seriously  until  further  material  is  available ;  they  are  of  special  interest,  however,  as 
indicating  that  though  the  sex  incidence  in  the  two  series  differs  so  markedly  the  mode 
of  transmission  of  the  disease  in  Japanese  cases  evidently  closely  resembles  that  for 
Europeans.  On  examining  the  pedigrees  which  provide  the  relatively  rare  cases  of 
apparent  transmission  through  the  father,  I  find  that  there  is  usually  no  knowledge  of 
the  mother's  stock  and  that  thus  in  some  of  the  cases  the  responsibility  probably  does 
not  belong  to  the  father;  I  think  it  is  clear,  however,  that  under  special  conditions 
he  is  undoubtedly  able  to  transmit  the  disease  either  directly  to  his  children  or 
indirectly  through  his  daughters  to  his  grandchildren.  I  find  no  clue  to  what  these 
conditions  may  be,  but  the  fact  that  in  certain  stocks  the  transmission  through  the 
father  can  be  seen  to  readily  occur  suggests  that  the  power  to  do  so  is  determined 
by  some  linked  factor  which  is  inherited  with  the  disease.  If  from  the  above  tables  we 
omitted  a  few  pedigrees  such  as  Fig.  764  or  Fig.  916  the  percentages  showing  trans- 
mission through  the  father  would  be  considerably  reduced. 
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In  a  former  part  of  this  volume  (p.  282)  I  included  a  table  showing  a  predomi- 
nantly male  sex  incidence  in  a  number  of  hereditary  diseases,  as  they  had  been  actually 
observed  to  occur;  the  table  was  accompanied  by  a  warning  that  the  figures  have  only 
a  restricted  significance  and  cannot  be  assumed  to  represent  the  inherent  relative 
liability  of  each  sex  to  show  the  disease.  With  a  similar  warning  I  now  publish  a 
further  table  showing  the  relative  apparent  responsibility  of  men  and  women  for  the 
transmission  of  hereditary  disease  in  a  number  of  cases. 

The  Transmission  of  Hereditary  Disease. 


Through 

Through 

Percentage 

Male 

Mother 

Father 

through  Mother 

Sex  Incidence 

Hereditary  Optic  Atrophy  (Europeans) 

619 

42 

93-6 

84-8 

Retinitis  Pigmentosa 

214 

113 

65-4 

55-6 

Ectopia  Lentis 

91 

56 

61-9 

53-7 

Diabetes 

55 

35 

60-1 

66-7 

Blue  Sclerotics 

229 

158 

592 

446 

Night-Blindness* 

99 

81 

55-6 

52-3 

Congenital  Cataract 

242 

313 

436 

50-1 

Multiple  Exostoses 

157 

336 

31-8 

70-2 

*  The  type  in  which  both  sexes  are  affected. 

This  table  is  of  interest  as  showing  the  heavy  actual  responsibility  of  women  in 
t  liis  matter,  whatever  may  be  the  underlying  causes  operating  to  produce  this  state  of 
affairs;  the  underlying  causes  are  certainly  inherent  in  the  case  of  optic  atrophy,  in  other 
cases  they  may  be  very  complex  varying  from  one  disease  to  another  and  probably  reacted 
upon  by  economic  and  social  conditions  varying  from  one  period  to  another  or  from  one 
country  to  another.  I  do  not  know  whether  one  can  attribute  the  exceptional  heavily 
predominating  transmission  through  the  father  in  multiple  exostoses  to  gross  deformity 
preventing  child-bearing  in  affected  females ;  the  male  sex  incidence  is  very  high  in 
this  disease  and  the  percentages  given  should  always  be  considered  relatively  to  the  sex 
incidence.  Whilst  emphasising  the  need  for  caution  in  the  interpretation  of  this  table  as 
a  whole,  I  have  no  doubt  with  regard  to  hereditary  optic  atrophy  that  if  the  sisters  of 
affected  males  abstained  from  parentage  the  disease  would  be  almost  exterminated. 

The  following  table  gives  some  analysis  of  the  affected  sibships  provided  by  the 


Father  Affected 

Mother  Affected 

Both  Parents  Normal 

Both  Parents  Normal 

Mother  Normal 

Father 

Normal 

Mother's  Stock  Affected 

No  Knowledge  of  Mother's  Stock 

A  +  B(15)f 

A(17)t 

B(19)t 

A  (171)+ 

B(22)+ 

A  (41)+ 

B(18)+ 

l 

u 

ui 

IV 

V 

VI 

Vll 

No.  of  Affected  Sons 

18 

39 

31 

325 

42 

98 

34 

,,     „  Affected  Daughters 

10 

— 

25 

— 

28 

— 

28 

,,     ,,  Unaffected  Sons 

15 

6 

16 

142 

13 

33 

10 

.,     ,,  Unaffected  Daughters* 

11 

24 

20 

313 

37 

104 

31 

Percentage  of  Sons  Affected 

[54-61 

[86-7] 

[66-0] 

69-6  ±1-4 

76-4  ±3-9 

74-8  ±2-6 

773  ±  4-3 

,,         ,,  Daughters  Affected 

[47-6] 

— 

[55-6] 

— 

431  ±4-1 

— 

475  ±  4-4 

„          .,  Males  in  Sibships 

[61-1] 

[65-2] 

[51-1] 

59  9  ±  1-2 

458  ±3-1 

55-7  ±  2-2 

42-7  ±3-3 

„         ,,  Sibship  Affected 

[51-0] 

[.-,!•>•.-,  | 

[60-9] 

41-7  ±1-2 

58-3  ±30 

41-7  ±2-2 

60-2  ±  3-3 

Only  affected  Sibships  are  included  in  this  table.   A  refers  to  Sibships  in  which  males  only  are  affected. 
B  refers  to  Sibships  in  which  affected  males  and  females  occur. 

*  The  daughters  of  this  row  are  such  as  show  no  manifest  defect,  but  they  may  have  latent  defect  and 
they  may  in  some  cases  have  transmitted  the  disease.  +  =  Number  of  Sibships. 
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pedigrees;  in  some  columns  the  numbers  are  too  small  to  carry  much  weight,  but 
collectively  the  table  is  suggestive  and  certain  deductions  can  be  drawn  from  it.  Thus, 
nothing  definite  can  be  deduced  from  column  i  as  the  numbers  are  so  small,  but  it 
provides  no  support  for  the  view  that  fathers  are  unable  to  influence  the  transmission 
of  the  disease  and  that  when  an  affected  father  has  affected  offspring,  they  must  be 
attributed  to  the  mother;  this  column  is  not  directly  comparable  with  the  others  in 
so  far  as  the  A  and  B  groups  are  combined,  moreover  we  have  records  of  over  a  hundred 
affected  fathers  whose  offspring  are  entirely  normal  and  therefore  do  not  appear  in 
this  table;  this  very  significant  fact  must  be  remembered  on  examining  the  figures 
here  given.  In  colour-blindness  an  affected  father  very  rarely  transmits  the  defect 
directly  to  his  offspring,  but  when  he  marries  into  an  affected  stock  we  look  for  the 
relatively  exceptional  colour-blind  females  amongst  his  offspring;  my  material  provides 
no  evidence  that  a  similar  parentage  is  responsible  for  the  occurrence  of  hereditary 
optic  atrophy  in  females.  Again  little  can  be  deduced  from  columns  ii  and  iii;  percent- 
ages based  on  such  small  numbers  are  very  uncertain  quantities  but  these  columns 
definitely  indicate  some  very  fundamental  distinction  between  the  mode  of  transmission 
in  colour-blindness  and  hereditary  optic  atrophy  in  so  far  as  the  colour-blind  mother 
has  very  generally,  but  not  quite  always,  all  her  sons  colour-blind. 

Columns  iv  and  v  of  the  table  appear  to  be  homogeneous  respectively  with  columns 
vi  and  vii  and  their  numbers  might  justifiably  be  combined;  they  show  the  extremely 
high  percentage  of  affected  males;  when  the  parentage  is  such  as  to  lead  to  manifest 
affection  in  the  daughters  the  percentage  of  affected  sons  tends  to  be  even  further 
raised.  Evidently  some  special  stimulus  is  in  operation  when  females  become  affected ; 
its  presence  can  be  glimpsed  in  the  high  correlation  coefficient  of  *62  for  age  of  onset 
between  brother  and  sister  and  in  the  low  average  age  of  onset  (19 '9 6)  for  brothers 
who  have  affected  sisters;  further  there  are  indications  that  the  correlations  between 
age  of  onset  in  pairs  of  sisters  and  in  male  and  female  first  cousins  are  definitely  raised ; 
the  tendency  to  an  increased  percentage  of  affected  sons  in  sibships  containing  affected 
daughters  is  thus  not  an  unexpected  occurrence.  The  marked  increase  in  the  percentage 
of  the  sibship  affected  when  females  occur  showing  manifest  defect  will  be  noted,  but 
it  must  be  remembered  that  some  of  this  increase  may  perhaps  be  explained  by  an 
increased  amount  of  latent  defect  in  the  columns  A  which  has  become  manifest  in 
columns  B  and  so  influences  the  percentage.  The  high  proportion  of  males  in  the  sib- 
ships in  which  males  alone  are  affected  is  not  all  accounted  for  by  the  fact  that  the 
nature  of  the  case  determines  at  least  one  male  in  the  family. 

I  have  sought  for  some  definite  indication  regarding  the  nature  of  the  special  con- 
ditions which  lead  to  the  manifestation  of  hereditary  optic  atrophy  in  women  but  have 
had  no  success ;  I  would  however  call  attention  to  the  facts  that,  as  shown  in  the  table 
given  above,  of  74  affected  females,  38  "/„  or  43*2  °/0  had  affected  mothers,  whilst  of  545 
affected  males  only  14*8  °/o  had  affected  mothers;  these  facts  are  suggestive  but  the 
sequence  leading  to  the  occurrence  of  this  disease  in  women  is  far  more  obscure  than 
in  the  case  of  colour-blindness. 

Some  warm  appreciation  of  the  work  of  Nettleship  on  Leber's  disease  is  due.  In 
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190!)  he  collected  all  the  material  which  was  then  available  on  the  subject  and  con- 
sidered in  some  detail  many  of  the  points  which  have  been  here  investigated ;  his  paper 
was  of  great  value  to  me  when  I  was  collecting  pedigrees,  but  the  available  material 
has  so  markedly  increased  since  his  work  was  undertaken  that  I  thought  it  better  to 
make  an  entirely  independent  analysis ;  it  is  a  pleasure  to  find  how  much  support  the 
increased  data  bring  to  his  conclusions.  I  on  the  other  hand  would  claim  his  support 
in  my  procedure  with  regard  to  the  question  whether  cases  of  this  disease  which 
arise  very  early  in  life  are  truly  homogeneous  with  those  which  occur  at  a  later  age. 
Nettleship  writes: 

"Cases  of  family  or  hereditary  congenital  optic  atrophy  have  been  described  as  if  forming  a  group  in 
some  way  distinct  from  Leber's  disease.  I  believe  that  most  of  these  are  true  Leber's  disease  setting  in  very 
early  in  life  or  perhaps  sometimes  before  birth... and  I  doubt  whether  we  have  at  present  sufficient  evidence 
to  justify  us  in  setting  up  any  of  these  family  infantile  cases  as  a  distinct  group1." 

Before  Nettleship,  Hormuth  in  19002  also  collected  the  then  available  material 
concerning  hereditary  optic  atrophy ;  he  reports  the  clinical  details  of  cases  more  fully 
than  does  Nettleship  and  has  been  very  helpful  to  me  for  purposes  of  verification  and 
reference. 

I  am  greatly  indebted  to  Mr  C.  H.  Usher  and  to  Professor  Karl  Pearson  for  reading 
the  manuscript  of  this  paper  and  making  many  valuable  suggestions  regarding  it,  also 
to  the  Medical  Research  Council  for  the  continuation  of  the  grant  which  has  enabled 
me  to  prepare  another  portion  of  this  Nettleship  Memorial  Volume. 
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Plate  XLVIII.  Fig.  704.  Usher's  Case  B.  Fourteen  males  and  two  females  with  hereditary  optic 
atrophy  in  a  very  fully  worked-out  pedigree  which  extends  to  six  generations ;  most  of  the  individuals  of  genera- 
tions V  and  VI  are  below  the  age  at  which  the  onset  of  the  disease  usually  occurs.  Ten  cases  in  generation 
III  occur  in  the  offspring  of  five  unaffected  sisters  of  whom  II.  7  had  four  sons,  all  affected,  and  four  unaffected 
daughters,  three  of  them  however  having  each  an  affected  son.  II.  8  had  nine  children  of  whom  only  one 
son  and  two  daughters  lived  to  adult  age;  the  son  was  affected,  neither  daughter  had  affected  offspring; 
III.  15  and  22  died  in  childhood,  III.  21  died  aged  16,  III.  23  died  in  infancy.  II.  10  had  fourteen 
children  of  whom  two  sons  and  seven  daughters  grew  up  and  of  these  one  son  and  two  daughters  were 
affected;    four  children  died  in  infancy  or  were  stillborn,  III.  31    died  aged   12  from  "water  in  head," 

III.  28  was  phthisical  and  unable  to  work  for  twelve  years;  none  of  the  married  daughters  of  this  sibship 
had  affected  offspring.  II.  13  had  a  son  who  was  affected  and  six  daughters  who  were  unaffected  but  of 
the  four  who  were  married  three  had  each  an  affected  son.  II.  17  had  two  sons  (of  whom  one  died  in 
infancy,  one  was  affected),  and  two  unaffected  daughters  who  had  not  transmitted  the  defect.  The  six 
affected  members  of  generation  IV  are  all  sons  of  unaffected  females  of  affected  sibships  and  in  each  of 
these  cases  one  member  only  of  the  sibship  is  affected;    the  individual  cases  are  described  as  follows: 

IV.  97,  aged  29  (1903),  was  a  coal  shoveller;  a  year  ago  he  noticed  that  vision  was  dim  in  his  left  eye, 
objects  in  front  of  him  could  not  be  seen  clearly  with  this  eye  though  he  could  see  objects  at  the  sides;  he 
had  had  toothache  on  the  evening  before  he  noticed  the  defect;  the  condition  progressed  and  about  six  months 
later  he  noticed  a  similar  defect  in  the  vision  of  his  right  eye;  a  few  weeks  after  this  he  was  unable  to 
read  ordinary  sized  print;  about  this  time  he  felt  out  of  sorts  and  suffered  from  anorexia,  feeling  of  weak- 
ness, frontal  headache,  occasional  nausea  but  no  vomiting;  no  nasal  discharge;  four  months  before  he  was 
examined  he  had  been  laid  up  for  a  week  with  "erysipelas"  in  the  right  foot.  A  year  after  the  onset 
R.  V.  =  fingers  at  four  feet;  large  central  scotoma  for  red  with  a  large  card  the  colour  of  which  was  only 
recognised  at  the  lower  and  outer  parts  of  the  field;  tension  normal;  pupils  equal  and  contract  to  light; 
eye  movements  full;  disc  was  too  pale,  a  large  circular  cup  with  very  pale  floor,  stippling  well  marked, 
edge  of  disc  sharply  cut,  no  white  lines  along  retinal  vessels  which  are  not  narrowed ;  yellow  spot  normal ; 
L.  V.  =hand  movements  at  one  foot;  eye  movements  full  except  on  attempted  convergence  when  this  eye 
does  not  move  inwards;  fundus  similar  to  that  of  the  right  eye  except  that  the  disc  is  much  paler.  This 
patient  had  always  been  strong  and  healthy,  had  no  syphilitic  history,  no  constipation,  did  not  smoke  and 
was  temperate,  had  never  been  liable  to  headaches  before  the  onset  of  the  disease  and  had  no  history  of 
giddiness  or  tinnitus;  he  was  illegitimate  and  knew  nothing  of  his  father;  his  mother  married  and  had  at 
least  two  other  children;  an  examination  of  the  nervous  system  was  almost  negative  though  some  rigidity 
in  both  legs  and  slight  Rombergism  are  described.  Subsequent  examinations  are  described  the  latest  of  which 
in  1926  was  twenty-four  years  after  the  onset;  he  was  now  aged  51,  pupils  were  equal  and  contracted  to 
light;  eye  movements  were  full  except  the  left  which  did  not  move  in  much  beyond  the  midline;  there 
was  no  evidence  of  tower-skull  or  acromegaly;  R.  V.  =  fingers  at  one  foot,  L.  V.  =  hand  movements  at  six 
feet  limited  to  lower-inner  part  of  field ;  discs  were  very  pale,  greyish,  edges  sharply  defined,  retinal  vessels 
not  much  narrowed ;  refraction  was  low  hypermetropia  in  each;  right  field  was  much  contracted  peripherally 
and  had  an  absolute  central  scotoma  for  white;  the  patient  had  never  smoked  and  took  no  alcohol;  general 
health  was  good;  he  had  had  three  children  of  whom  the  youngest  was  a  son  aged  20  years;  his  daughter 
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had  had  six  children  all  of  whom  were  young.  Report  of  skiagram:  "The  sella  is  regular  in  outline, 
anteroposterior  diameter=13  mm.,  depth=ll  mm.  The  anterior  clinoid  processes  are  well  formed,  but 
the  posterior  ones  are  blurred  and  partly  buried  in  what  seems  to  be  new  bony  growth.  The  sphenoidal 
sinus  is  well  developed." 

IV.  95,  aged  22  years  (1901),  fireman  on  a  locomotive,  first  cousin  to  IV.  97,  had  noticed  his  sight 
failing  four  months  ago,  his  vision  had  gradually  got  worse  for  two  months  and  then  remained  stationary; 
eight  months  ago  he  had  passed  the  usual  railway  test  for  eyesight;  some  time  before  vision  failed  he  had 
been  troubled  almost  daily  with  headaches,  mostly  frontal,  also  with  pain  in  stomach  and  dizziness;  when 
smoking  was  discontinued  two  months  ago  the  vision  did  not  improve  but  it  ceased  to  get  worse  and 
headaches  also  ceased;  for  the  last  five  years  the  patient  admitted  having  occasionally  drunk  too  much 
but  it  never  prevented  him  doing  his  work;  he  began  to  smoke  at  16  years  and  smoked  about  three  ounces 
of  Irish  twist  weekly;  no  history  of  syphilis.  Tongue  and  hands  were  tremulous  but  otherwise  an  examina- 
tion of  the  nervous  system  revealed  no  defects;  R.  V.  =  L.  V.  =  fingers  at  one  foot;  fields  were  full  l>ut 
absolute  central  scotomata  for  red  were  present;  refraction  was  low  hypermetropia;  pupils  were  equal  and 
contracted  to  light;  eye  movements  were  full;  discs  were  normal  or  rather  too  red  with  deep  physiological 
cupping;  some  of  the  smaller  vessels  were  tortuous  and  possibly  there  were  a  few  haemorrhages;  the  yellow 
spot  and  other  parts  of  the  fundi  were  normal.  Six  weeks  later  there  was  some  indication  of  improvement 
and  when  seen  in  1926  at  the  age  of  49  vision  had  greatly  improved  and  the  improvement  is  said  to  have 
occurred  during  six  months  in  1902;  now  R.  V.  =■$■$  or  with  +1D.=^;  L.  V.  =/5,  with  +  1  5  D.  ';  ; 
he  cannot  recognise  people  in  the  street  but  can  read  very  small  print;  fields  of  vision  were  full  with  large 
paracentral  scotomata  for  red,  green  and  blue  above  the  fixation  point;  discs  were  pale  with  sharply  defined 
edges,  lamina  cribrosa  was  much  exposed;  vessels  were  of  good  size  with  some  narrowing  of  the  inferior 
temporal  artery  on  the  right  disc.  This  patient  is  not  acromegalic  and  has  no  tower-skull;  he  has  not 
again  smoked  a  pipe  but  was  smoking  70  cigarettes  weekly;  he  takes  no  alcohol,  was  married  at  the  age 
of  27  but  has  no  children;  general  health  was  good;  report  of  the  skiagram  states  that  "the  sella  is  not 
quite  regular  in  outline  and  its  wall  is  thin;  the  clinoids  are  small  and  blurred;  the  sella  measures  14  mm. 
antero-posteriorly  and  is  13  mm.  deep;  there  is  a  blurred  but  quite  distinct  shadow  lying  free  in  the  sella 
as  if  some  mass,  rather  dense,  was  lying  there."  IV.  95  had  one  brother  living,  with  good  vision  and 
normal  fundi;  one  brother  was  dead  but  had  apparently  had  no  trouble  with  his  eyes. 

III.  10,  Alexander  Da.,  sixth  born  in  a  sibship  of  eight,  aged  52  years  (1909),  was  a  pensioner;  his 
vision  had  failed  at  the  age  of  25  years  and  had  never  improved;  he  smoked  two  ounces  of  tobacco  weekly; 
vision  was  best  in  a  dim  light;  R.  V.  =  L.  V.  =  hand  movements  at  six  feet;  fields  of  vision  were  not 
contracted  but  an  absolute  central  scotoma  for  white  was  present  in  each ;  colours  were  not  recognised 
anywhere;  pupils  were  equal  and  contracted  to  light;  eye  movements  were  full;  media  were  clear,  discs 
were  pale,  the  retinal  arteries  were  distinctly  narrowed  and  the  lamina  cribrosa  was  exposed  over  most  of 
the  disc;  there  were  no  white  lines  along  the  retinal  vessels,  some  vessels  near  the  disc  were  more  tortuous 
than  usual.  III.  10  was  married  to  his  first  cousin,  III.  26,  who  also  had  optic  atrophy,  but  there  was  no 
issue;  the  patient  died  after  operation  for  gastric  ulcer  in  1921.  III.  7,  William  Da.,  aged  73  years  (1926), 
was  a  retired  coal  miner;  his  vision  became  affected  at  the  age  of  20  years;  he  was  now  very  deaf; 
R.  V.  =L.  V.  =hand  movements  at  three  feet;  Gelds  were  not  contracted  but  a  central  scotoma  for  white 
was  present  in  each;  no  colours  were  recognised;  the  left  disc  was  pale  and  retinal  vessels  of  fair  size; 
the  right  fundus  could  not  be  seen,  pupils  were  small  and  examination  difficult  on  account  of  the  frailty 
and  deafness  of  the  patient;  he  smoked  one  ounce  of  bogie  roll  tobacco  weekly;  none  of  his  ten  children 
were  affected.  III.  9,  John  Da.,  became  affected  at  the  age  of  18;  he  went  abroad  unmarried  and  had  not 
been  heard  of  since.  III.  13,  Robert  Da.,  was  a  healthy  coal  miner  when  his  vision  failed  at  the  age  of 
22  years,  after  which  he  became  a  pedlar;  he  had  a  twin  son  and  daughter  aged  21,  his  wife  died  at  their 
birth;  he  died,  aged  62,  as  a  result  of  injury. 

IV.  31,  Hugh  W,  coal  miner  and  son  of  the  twin  sister  of  III.  13,  aged  42  (1926),  became  affected  at 
the  age  of  21  years;  he  is  strong,  has  had  no  illness,  and  formerly  smoked  heavily  but  has  not  now  smoked 
for  six  years;  he  has  had  no  alcohol  for  seven  years  but  before  this  drank  heavily  once  a  week;  he  is  liable 
to  bilious  attacks  lasting  for  two  or  three  days  at  intervals  of  from  one  to  several  months;  he  has  four 
young  daughters  of  whom  the  eldest  is  aged  6;  R.  V.  =A  and  6  J.;  L.  V.  =  ^\  and  20  J.;  fields  of  vision 
were  full  and  no  central  scotoma  for  colour  could  be  detected;  right  and  left  discs  were  pale,  especially  the 

eft;  lamina  cribrosa  was  exposed;  retinal  vessels,  of  about  normal  size  in  the  right,  are  rather  diminished 
in  the  left  eye;  during  fundus  examination  vertical  nystagmus  was  observed  in  the  left  eye,  not  in  the 
right;  he  said  there  was  no  miners'  nystagmus  amongst  the  men  in  his  pit;  he  had  one  brother  and  seven 
sisters  all  unaffected.  IV.  10,  John  P.,  coal  miner,  aged  40  (1926),  does  not  admit  that  his  vision  is 
defective;  R.  V.  =  yj-,  16  J.;  L.  V.  -  ,'..  ,4J.;  refraction  emmetropic  or  low  hypermetropia;  fields  were  full 
with  no  central  colour  scotoma  in  either  field;  pupils  were  equal  and  contracted  to  light;  discs  were  pale 
with  well  defined  edges,  retinal  vessels  of  good  size,  lamina  cribrosa  visible;  a  diagnosis  of  double  optic 
at  rophy  with  no  evidence  of  previous  neuritis  was  made.  This  patient  gave  the  impression  that  he  did  not 
wish  to  acknowledge  any  defect  of  vision  although  it  is  well  known  to  his  relatives  that  his  sight  is  very 
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bad;he  wrote:  "I  really  do  not  know  when  my  right  eye  became  defective;  as  far  back  as  I  remember 
there  has  been  no  difference;  I  am  sure  it  has  been  the  same  all  my  life.  I  have  smoked  black  tobacco, 
cigarettes,  and  also  chewed  tobacco  since  I  was  14  years  of  age;  I  cannot  remember  it  ever  affecting  my 
sight.  I  have  also  worked  in  the  coal  mines  for  26  years  using  safety  lamps  and  I  think  my  sight  is  just 
as  good  to-day  as  ever  it  was."  IV.  10  had  one  brother  and  two  sisters  who  were  unaffected,  one  sister 
died  young;  he  was  married  and  had  three  children. 

IV.  87,  William  L.,  box  maker,  died  unmarried,  aged  33,  after  an  operation  for  appendicitis;  his  vision 
failed  in  both  eyes  at  the  age  of  25  so  that  he  had  to  give  up  his  work  but  he  never  became  quite  blind ; 
optic  atrophy  had  been  diagnosed  by  an  ophthalmic  surgeon;  he  smoked  in  moderation;  he  had  one 
brother  and  two  sisters  unaffected.  III.  43,  maternal  uncle  to  IV.  87,  a  blacksmith,  died  aged  74  (1923), 
in  a  poorhouse,  from  "senility  and  cerebral  haemorrhage  of  three  days  duration";  his  sight  failed  at  about 
the  age  of  35  but  recovered  sufficiently  to  enable  him  to  get  about  and  he  gave  up  his  work  as  blacksmith 
for  that  of  night  watchman;  he  was  not  a  drinker;  he  had  six  unaffected  sisters  (three  of  whom  had  each 
an  affected  son)  and  eight  unaffected  children;  an  ophthalmic  surgeon  had  noted  the  presence  of  double 
optic  atrophy  which  did  not  clear  up  when  smoking  was  discontinued.  III.  60,  aged  60  (1926),  a  street 
porter,  became  affected  at  the  age  of  20  years  when  his  vision  failed  rapidly  and  worsened  for  about  nine 
months;  he  thinks  that  during  the  last  twenty  years  his  vision  has  got  very  slowly  worse;  he  smoked  and 
still  smokes  one  and  a  half  to  two  ounces  of  bogie  roll  tobacco  a  week ;  always  moderate  with  alcohol  and 
was  a  total  abstainer  before  the  onset  of  the  disease;  he  had  good  health  but  suffered  from  severe  headaches 
in  temples,  forehead  and  occiput  when  vision  failed;  he  had  been  twice  married  and  had  six  unaffected 
children;  he  was  intelligent  and  able  to  do  his  work  which  entails  lifting  heavy  weights;  R.  V.=L.  V. 
=  finger  counting  at  one  foot;  fields  of  vision  were  not  contracted  but  large  central  scotomata  for  white  were 
present  in  each  field;  red,  green,  blue  and  yellow  were  not  recognised;  pupils  were  equal  and  contracted 
to  light,  eye  movements  full,  tension  normal;  discs  showed  marked  pallor;  lamina  cribrosa  exposed; 
edges  of  discs  were  well  or  sharply  defined  and  retinal  vessels  somewhat  narrowed;  yellow  spot  was  normal; 
refraction  was  low  hypermetropia;  III.  60  had  one  brother  who  died  in  infancy  and  two  unaffected  sisters. 

III.  20,  William  Co.,  compositor,  became  affected  at  about  the  age  of  25  years;  his  vision  had  formerly 
been  good  but  it  became  very  bad,  though  he  was  not  blind,  so  that  he  was  unable  to  work;  his  health  was 
good;  he  smoked  and  was  unmarried;  he  died,  aged  65,  in  a  poorhouse;  Wassermann  test  was  negative; 
there  was  no  record  of  a  thorough  examination  of  his  eyes;  he  was  one  of  a  sibship  of  nine  of  whom  two 
died  in  infancy  and  four  died  young;  two  unaffected  sisters  had  normal  offspring.  III.  39,  William  Re., 
coal  carrier,  aged  55  (1926),  became  affected  at  the  age  of  19;  the  right  eye  failed  first,  the  left  soon  after; 
the  defect  became  stationary  in  about  six  months  and  has  remained  unchanged  since;  neuralgia,  attributed 
to  teeth,  accompanied  the  onset  of  the  defect;  he  smoked  three  ounces  of  bogie  roll  tobacco  weekly  and 
still  does  so;  he  drinks  beer  and  rum  on  Saturdays;  he  was  married  but  had  no  children;  R.  V.  =  L.  V. 
=  fingers  at  one  foot;  fields  of  vision  were  not  contracted  but  had  absolute  central  scotomata  for  colours 
and  white;  discs  were  pale,  edges  well  defined,  lamina  cribrosa  exposed  and  retinal  blood  vessels  showed 
some  localised  narro wings;  in  the  left  eye  white  lines  were  present  along  some  of  the  vessels;  refraction 
emmetropic.  IV.  1,  William  Re.,  labourer,  aged  52  (1926),  became  affected  at  the  age  of  38;  the  condition 
progressed  for  about  twelve  months  and  had  since  remained  stationary;  pain  in  his  forehead  accompanied 
the  onset  of  visual  defect;  he  was  now  able  to  see  sufficiently  to  walk  alone  in  quiet  back  streets;  he  had 
left  off  tobacco  for  a  time  without  improvement  of  vision;  smoked  three  and  a  half  ounces  of  twist  and 
drank  one  or  two  pints  of  beer  weekly;  R.  V.  =  L.  V.  =  finger  counting  at  one  foot;  fields  of  vision  were 
not  contracted  but  central  scotomata  were  present;  large  coloured  objects  were  recognised  nowhere;  media 
were  clear;  refraction  was  low  hypermetropia;  discs  were  pale  with  well  defined  edges,  lamina  cribrosa 
exposed  and  retinal  arteries  slightly  narrowed;  yellow  spot  was  normal. 

III.  30,  Mary  Fo.,  aged  63  (1926),  noticed  that  her  vision  was  failing  at  the  age  of  31  years;  at  the 
same  time  catamenia  ceased  and  never  reappeared;  health  had  always  been  good;  R.  V.  =L.  V.  =  finger 
counting  at  one  foot;  fields  of  vision  were  not  contracted  but  absolute  central  scotomata  for  a  large  red 
object  were  present;  refraction  was  low  hypermetropia;  media  were  clear,  discs  were  very  pale  with  well 
defined  edges,  lamina  cribrosa  exposed  and  retinal  arteries  somewhat  narrowed  with  no  white  lines  along 
their  edges;  skiagram  report  reads:  "Sella  is  too  small  and  there  is  blurring  of  the  posterior  clinoid 
processes  by  bone,  sphenoidal  sinus  is  very  large";  similar  conditions  were  noted  on  another  skiagram 
taken  on  a  later  day;  III.  30  never  smoked;  she  was  married  and  had  one  daughter.  III.  26,  Aggie  Da., 
aged  67  (1926),  had  been  married  to  her  affected  first  cousin  for  forty  years  but  had  no  children,  no  still- 
births and  no  miscarriages;  her  vision  failed  at  about  the  age  of  33  years  at  which  time  she  had  much 
headache  referred  to  the  vertex ;  catamenia  were  regular  until  vision  failed,  they  then  ceased  and  never 
reappeared;  always  had  good  health  and  does  not  smoke;  R.  V.  =  little  more  than  perception  of  light, 
L.  V.  =  hand  movements  at  one  foot ;  fields  of  vision  were  peripherally  contracted  in  all  directions ;  a  central 
scotoma  was  present  in  each  field;  media  were  clear,  discs  were  pale  with  well  defined  edges,  lamina 
cribrosa  exposed  and  some  narrowing  of  retinal  arteries  with  no  white  lines  along  their  edges;  refraction 
was  low  hypermetropia.    Skiagram  report  states  that  "the  sella  is  rather  irregular  in  outline,  especially 
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towards  the  posterior  part;    it  is  15  mm.  in  antero-posterior  diameter,  and  11   mm.  deep;    both  clinoid 
processes  are  small  and  deformed  and  are  partly  obscured  by  new  bony  deposits." 

For  further  information  concerning  unaffected  members  of  the  stock  see  the  original  history.  No 
consanguinity.    Bibl.  No.  146. 

Fig.  705.  Fleischer  mid  Josenhans'  Case.  Hereditary  optic  atrophy  in  seventeen  males  in  a  very 
extensive  and  fully  worked-out  pedigree.  In  the  years  1S)17 — 18  four  members  of  the  pedigree,  V.  36, 
V.  80,  V.  87  and  V.  104,  consulted  the  recorders  and  were  found  to  be  suffering  from  hereditary  optic 
atrophy  ;  they  believed  themselves  to  be  unrelated  but  since  they  came  from  the  same  district  the  recorders 
thought  this  fact  should  be  investigated  and  with  the  help  of  the  church  registers  succeeded  in  linking  up 
all  the  members  as  shown  in  the  chart;  in  the  course  of  the  investigation  further  cases  of  the  defect  were 
discovered  and  as  many  as  seventy-five  living  members  of  the  pedigree  were  examined.  No  female  was 
found,  or  reported,  to  be  affected. 

IV.  42,  aged  65,  reported  that  he  had  seen  badly  since  his  20th  year;  he  could  not  read  but  was  able 
to  find  his  way  in  the  streets;  a  central  absolute  scotoma  was  present  in  both  eyes;  in  the  left  5  cm. 
squares  of  colour  were  recognised  in  the  periphery;  in  the  right  eye  peripheral  colour  perception  was  not 
definite;  both  papillae  were  white,  vessels  were  not  changed;  papillary  margins  were  clearly  defined.  The 
patient's  only  brother,  IV.  41,  had  become  weak-sighted  in  the  same  way  at  an  earlier  age;  his  four  sisters 
were  free  from  the  disease,  but  three  of  them  who  had  sons  transmitted  the  defect  and  one  of  them, 
IV.  36,  had  an  early  cataract. 

IV.  76,  an  innkeeper,  aged  62,  stated  that  he  had  seen  badly  since  his  23rd  year;  in  other  respects  he 
had  always  been  healthy;  in  both  eyes  central  scotomata  were  present,  vision  was  reduced  to  excentric 
finger  counting  at  1  m. ;  peripheral  colour  perception  was  intact;  optic  atrophy  was  noted;  the  papillary 
margins  were  clearly  defined;  vessels  unchanged. 

IV.  81,  brother  to  IV.  76,  went  to  the  eye  clinic  at  the  age  of  21  with  the  complaint  that  during  the 
last  six  months  his  sight  had  diminished,  first  in  the  right  eye  and  then  in  the  left;  in  other  respects  he 
was  healthy;  he  had  no  cerebral  symptoms;  vision  in  each  was  reduced  to  finger  counting  at  |m.;  in  each 
eye  blue  and  yellow  were  recognised,  red  was  uncertain  and  green  was  not  perceived;  both  papillae  were 
white  and  arteries  narrowed;  strychnine  injections  were  given  with  no  improvement  of  vision;  pupillary 
reactions  were  normal.  A  third  brother,  IV.  80,  was  healthy;  later  he  married  abroad  and  was  lost  sight 
of.  Two  sisters  were  married  and  one  of  them,  IV.  78,  transmitted  the  disease  to  one  of  her  five  sons,  V.  104. 

V.  42,  aged  53,  nephew  of  IV.  42,  reported  that  he  had  seen  well  up  to  the  age  of  50  when,  following 
a  cold,  he  noticed  a  rapid  diminution  of  vision;  he  had  had  no  other  illness;  vision  was  now  reduced  to 
finger  counting  with  excentric  fixation  at  1  m. ;  the  papillae  were  nearly  white  with  clearly  defined 
margins;  arteries  were  narrowed;  light  reaction  was  prompt;  no  cerebral  symptoms  were  present. 

V.  47,  aged  46,  brother  of  V.  42,  reported  that  his  vision  became  markedly  reduced  at  the  age  of  22; 
he  had  never  had  very  good  sight  but  had  been  able  to  read  and  in  other  respects  had  always  been  healthy ; 
his  vision  now  was  reduced  to  finger  counting  at  £  m. ;  refraction  was  hypermetropia,  3 — 4  D. ;  he  had 
bilateral  central  scotomata  so  that  only  excentric  fixation  was  possible;  right  papilla  was  yellowish  white 
with  blurred  margin;  vessels  were  tortuous;  left  papilla  was  a  little  pale  with  blurred  margin;  two  months 
later  some  improvement  was  noted  and  the  case  was  diagnosed  as  post-neuritic  atrophy.  Of  the  other  males 
in  this  sibship  V.  43  died  aged  16;  V.  50  died  aged  36,  he  had  good  vision;  V.  58,  with  good  vision,  died 
aged  25;  their  six  sisters  were  healthy  with  the  exception  of  one,  V.  54,  who  was  feeble-minded.  The 
children  of  the  next  generation  were  mostly  too  young  to  have  developed  the  disease;  seven  had  died 
young  and  one  girl  had  muscular  atrophy  of  spinal  origin. 

V.  80,  a  gardener,  aged  41,  went  to  the  eye  clinic  at  the  age  of  39  with  the  statement  that  he  had 
always  seen  very  well  with  the  left  eye  but  less  well  with  the  right;  with  the  right  eye  he  could  now  only 
read  large  print;  since  eight  weeks  his  left  vision  had  also  diminished  so  that  he  could  no  longer 
recognise  people  in  the  streets;  vision  was  reduced  to  finger  counting  in  the  left  at  1*5  m.,  in  the  right  at 
•5  m.;  both  papillae  were  rather  cloudy  with  blurred  margins;  in  the  right  the  veins  were  dilated,  in  the 
left  they  were  normal;  there  was  some  peripheral  contraction  of  the  visual  fields  for  white  and  central 
scotomata  were  present;  Wassermann  test  negative;  no  neurological  defects ;  eight  weeks  later  the  papillae 
were  pale  and  blurred  and  several  small  retinal  haemorrhages  were  seen.  Two  years  later  vision  was  finger 
counting  at  1  m.  in  each  and  the  papillae  were  white.  This  patient  had  four  siblings  who  had  died  young 
and  three  living  brothers  of  whom  two  saw  well  and  one,  V.  82,  was  reported  to  have  had  weak  sight  since 
his  14th  year.  V.  80  had  three  children  of  whom  one  died  young  and  two  boys  living  were  aged  11  and 
13  years  respectively. 

V.  104  had  always  been  healthy  and  had  good  vision  until  the  age  of  19  when  he  entered  the  Lancers; 
eight  days  later,  following  a  cold,  he  noticed  a  diminution  in  his  vision;  nine  months  later  he  was  discharged 
from  the  army.  A  year  after  the  onset  of  the  disease  R.  V.  =■$$,  L.  V.  =-g-s;  pupils  reacted  to  light; 
bilateral  central  scotomata  were  present;  colours  were  recognised  at  the  periphery;  papillae  were  very  pale 
with  slightly  blurred  margins;  vessels  were  narrowed;  patient  showed  slight  infantilism;  two  years  later 
his  vision  was  reduced  to  finger  counting  at  2  in.  in  the  left  and  at  3  m.  in  the  right  eye.    One  of  the 
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patient's  brothers  was  examined  and  had  normal  eyes;  three  other  brothers,  the  youngest  of  whom  was 
aged  21  years,  also  two  sisters  aged  31  and  17  years  respectively,  were  reported  to  see  well.  V.  104  had  two 
affected  maternal  uncles,  IV.  76  and  81. 

V.  87,  a  war  pensioner,  first  noticed  his  eye  disease  whilst  on  active  service  in  1917  at  the  age  of  28, 
earlier  than  this  he  had  seen  well;  one  month  from  the  onset  of  the  eye  disease  L.  V.  =^,  R.  V.  =  ■$■$; 
both  papillae  were  pale;  bilateral  central  scotomata  were  present;  colours  were  not  recognised.  Six  months 
later  vision  was  reduced  to  hand  movements  and  total  bilateral  atrophy  of  the  papillae  was  present;  no 
improvement  was  found  after  a  further  interval  of  fifteen  months.  The  patient  had  two  living  children, 
a  boy  aged  6  who  was  normal  and  a  girl  aged  4  years  also  reported  to  see  well.  A  third  child  had  died  in 
infancy. 

V.  35  had  good  vision  up  to  the  age  of  35  when  he  was  in  the  army ;  he  caught  cold,  following  which 
his  eye  disease  began;  eight  weeks  from  the  onset  the  condition  had  progressed  so  that  he  could  no  longer 
recognise  people  in  the  streets.  R.  V.  =  finger  counting  at  |m.;  L.  V.  =  finger  counting  atf  m.;  both 
papillae  were  pale  and  bilateral  central  scotomata  were  present. 

V.  36,  brother  to  V.  35,  had  good  vision  up  to  the  age  of  26  when  he  first  noticed  that  he  saw  less 
well ;  a  year  from  this  time  his  vision  was  so  much  worse  that  he  was  unable  to  work ;  L.  V  =  fingers  at  1  m. 
with  excentric  fixation,  R.  V.  =  fingers  at  30 — 40  cm.  with  excentric  fixation;  both  papillae  were  markedly 
pale;  ten  years  later  vision  was  reduced  to  finger  counting  at  ^  m.  in  each  and  bilateral  severe  atrophy  of 
the  nerve  was  noted.  Another  brother,  V.  37,  aged  32,  was  in  America  and  was  reported  to  have  the  same 
disease;  three  brothers  aged  30,  26  and  22  years  respectively,  also  a  sister  aged  29,  were  reported  to  see 
well.  These  three  affected  brothers  had  two  affected  first  cousins,  V.  42  and  47,  also  a  first  cousin  in 
another  sibship,  V.  61,  who  were  reported  to  see  badly  and  to  be  unaided  by  spectacles;  they  were  all 
nephews  to  the  affected  uncles,  IV.  41  and  42.  Of  earlier  members  of  the  pedigree  it  was  known  that 
II.  3  (1781  — 1849)  had  seen  badly  and  been  unable  to  read,  but  none  of  his  descendants  were  known  to 
have  had  any  defect  of  vision;  it  was  also  known  that  III.  27  (1816 — 1885)  was  nearly  blind  at  the  age 
of  40  and  that  his  brother,  III.  34  (1831  — 1897),  had  eye  disease  which  spectacles  did  not  help;  none  of 
the  descendants  of  III.  27  were  known  to  be  affected. 

The  stock  appeal's  to  be  a  healthy  one  and  shows  no  significantly  associated  defect.  No  female  member 
is  known  to  have  been  affected  but  it  appears  probable  that  in  every  case  the  disease  has  been  transmitted 
to  the  affected  male  by  his  mother.  For  further  information  see  the  original  account.  No  consanguinity 
recorded.    Bibl.  No.  116. 

Fig.  706.  Gould's  Case.  Fifteen  cases  of  hereditary  optic  atrophy  in  six  generations.  I.  1  was  a  sea 
captain,  he  became  blind  and  deaf  somewhat  late  in  life;  no  more  details  could  be  discovered  concerning 
his  affection;  his  two  sons,  II.  2  and  3,  became  blind  "from  the  same  type  of  disease  as  that  which  has 
since  appeared  in  the  later  generations";  the  onset  in  the  case  of  II.  3  was  at  the  age  of  40. 

II.  2  had  two  sons  and  three  daughters  of  whom  the  two  sons,  III.  2  and  3,  were  affected ;  III.  2  died 
aged  86;  he  had  fourteen  children  and  twenty-seven  grandchildren  all  free  from  the  disease;  III.  3  was 
affected  at  the  age  of  25.  Of  the  daughters  of  II.  2,  one,  III.  4,  had  "weak  eyes"  and  persistent  "watering" 
of  the  eyes  but  was  not  blind;  she  died,  aged  62,  having  had  ten  children  of  whom  three  daughters  died 
in  infancy,  one  son,  IV.  10,  died  aged  3,  and  one  of  the  remaining  four  sons,  IV.  11,  became  affected  with 
the  disease  at  the  age  of  40,  his  four  children  being  normal.  Both  the  married  daughters,  IV.  4  and  13, 
transmitted  the  disease  to  all  their  sons  who  survived  infancy;  thus  IV.  4  had  four  sons  who  died  in 
infancy,  three  sons,  V.  4,  5  and  6,  who  became  affected  at  the  ages  of  23,  28  and  33  years  respectively; 
one  daughter,  V.  8,  transmitted  the  disease  to  her  only  son  who  at  the  date  of  the  enquiry  had  reached 
the  age  at  which  the  condition  was  liable  to  appear.  IV.  13  had  three  sons  who  became  affected  at  the 
ages  of  34,  28  and  23  years  respectively,  and  one  son,  V.  41,  who  died  in  infancy.  IV.  6,  the  normal  son 
of  III.  4,  had  a  son,  V.  13,  aged  52,  of  whom  we  are  told  that  "while  chipping  something,  a  small  piece 
flew  into  the  eye;  the  injury  was  slight,  but  blindness  resulted;  the  other  eye  is  now  partially  blind  and 
failing."  V.  13  had  six  brothers  who  reached  the  ages  of  28—48,  none  of  whom  developed  the  disease  but 
all  of  whom  died  in  early  or  late  middle  life. 

V.  8,  aged  56,  had  seven  children  of  whom  one  daughter,  VI.  2,  aged  36,  has  a  "weak  mind,"  a  son 
and  a  daughter,  VI.  3  and  4,  died  in  infancy,  a  daughter,  VI.  5,  died  aged  11,  a  son,  VI.  6,  developed 
optic  atrophy  at  the  age  of  27,  and  two  younger  sons,  aged  18  and  14  years  respectively,  have  "chronically 
abnormal  eye-grounds  and  optic  nerve  heads." 

III.  6  became  blind  before  her  death  at  the  age  of  40,  but  she  was  "horned  in  the  temple  by  a  cow 
and  one  eye  thus  destroyed,"  blindness  following  in  the  other  eye  a  few  months  later.  III.  7  became  blind 
late  in  life,  the  cause  is  unknown  but  the  recorder  suggests  that  as  none  of  her  children  were  affected  she 
is  unlikely  to  have  had  hereditary  optic  atrophy;  three  of  her  sons,  however,  died  in  infancy,  three  died  at 
the  ages  of  47,  33  and  33  respectively  and  her  only  daughter  died  aged  26. 

The  recorder  considers  the  disease  to  be  typical  white  atrophy  of  the  optic  nerve;  in  his  patient  VI.  6 
the  vision,  nine  months  after  the  onset,  was  so  reduced  that  he  could  barely  count  fingers.  Of  other  cases 
in  the  pedigree  reports  were  obtained  from  hospitals  or  from  other  oculists  who  had  examined  the  affected 
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members;  in  a  number  of  the  cases  the  blindness  is  not  absolute  but  some  slight  vision  is  retained  through 
life.  The  l'ecorder  suggests  that  the  histories  given  in  the  cases  of  III.  4,  6,  7  and  V.  13  "show  that  normal 
vision  or  ocular  health  in  the  family  was  always  on  a  precarious  equilibrium,  and  when  optic  atrophy  did 
not  arise  idiopathically,  only  a  slight  accident  or  exciting  circumstance  was  needed  to  bring  mi  a  train  of 
evil  results."  Attention  should  also  be  drawn  to  the  heavy  infant  mortality  and  the  incidence  of  early 
deaths  in  many  members  of  the  stock.    No  consanguinity  recorded.    Biol.  No.  40. 

Fig.  707.  Rirsch'8  Case.  Ten  cases  of  hereditary  optic  atrophy  affecting  males  only  in  four  generations. 
I.  1  and  2  died  in  old  age  with  no  eye  affection;  they  had  two  sons  and  two  daughters  of  whom  II.  2, 
Alois  St.,  became  amblyopic  in  middle  age;  he  was  never  quite  blind  up  to  his  death  at  the  age  of  72;  he 
was  a  moderate  drinker;  his  children  and  their  descendants  were  free  from  disease.  II.  3,  Rudolf  St., 
became  amblyopic  at  the  age  of  19  ;  later  he  was  operated  on  for  senile  cataract  but  saw  no  better  for  the 
operation;  he  was  an  immoderate  drinker  and  died,  aged  80,  without  descendants.  II.  5  and  her  husband 
were  healthy;  their  one  son,  III.  9,  became  amblyopic  at  the  age  of  20,  he  was  unmarried.  II.  6  and  II.  7 
were  healthy;  they  had  five  children  of  whom  III.  11,  Heinrich  M.,  became  blind  when  he  was  young; 
the  condition  remained  stationary.  III.  11  was  a  heavy  drinker;  he  had  six  children  of  whom  five  died 
young  but  his  married  son,  IV.  10,  had  six  healthy  children.  III.  12,  Franz  M.,  became  almost  blind  at 
the  age  of  20;  he  also  was  a  heavy  drinker  and  died  aged  37  in  delirium  tremens;  one  of  his  children, 
IV.  16,  died  young.  IV.  19,  also  a  drinker,  died  from  suicide,  leaving  no  descendants.  IV.  17  had 
numerous  children  and  grandchildren  free  from  disease,  though  six  children  and  six  grandchildren  died 
young.  111.  14,  Josef  M.,  went  to  Roumania  as  a  child  and  later  became  a  hairdresser;  he  carried  on  his 
work  to  a  considerable  age  but  there  is  no  definite  knowledge  of  his  vision  or  of  that  of  his  children. 

III.  16  became  affected  at  the  age  of  20  and  was  oidy  able  to  do  rough  work;  he  had  two  healthy  married 
daughters  one  of  whom  had  a  son  who  died  young;  his  two  healthy  sons  were  childless.  III.  18  was 
a  drinker;  she  died  aged  47  leaving  two  sons  and  three  daughters  of  whom  IV.  27,  Theodore  E.,  hair- 
dresser, became  affected  at  the  age  of  42;  he  was  a  great  smoker;  R.  V.  =  L.  V.  =  ■£$  with  correction  for 
myopic  astigmatism;  central  scotomata  were  noted;  two  of  his  children  were  examined,  they  and  his 
married  son  saw  well.  IV.  28,  Amalie,  was  very  nervous  and  inclined  to  take  too  much  alcohol;  her 
husband  was  healthy;  of  their  three  children,  Willi,  V.  34,  now  aged  21,  became  affected  at  the  age  of  19; 
about  two  months  after  the  onset  the  lateral  halves  of  his  discs  were  pale  and  large  central  scotomata  were 
present.    The  brother  of  Willi,  aged   19,  and  sister,  aged  23,  were  examined  and  found  to  be  normal. 

IV.  30,  Emma  H.,  and  her  three  sons  aged  18,  14  and  11  respectively,  were  all  examined  and  found  to  be 
normal.  1  V.  32,  Anna  H.,  died  aged  33  of  tubercular  disease;  of  her  three  children,  V.  39,  Trude  H.,  aged  21, 
had  an  atypical  distribution  of  the  retinal  vessels,  similar  in  each  eye.  V.  40,  aged  19,  had  normal  retinal 
vessels  but  the  papillae  were  rather  blurred  with  indistinct  margins ;  with  some  correction  for  myopia 
R.  V.  -  j-8^,  L.  V.  =•§■•  V.  41,  Franz  H.,  aged  13,  had  been  under  observation  since  the  age  of  6;  he  readily 
overtired  and  had  a  marked  diminution  of  vision  when  fatigued;  he  had  myopic  astigmatism;  the  outer 
halves  of  the  discs  were  very  pale;  no  scotomata  were  present;  the  distribution  of  his  retinal  vessels  was 
normal;  R.  V.  =T6S-,  L.  V.  =$■.  IV.  34,  Oswald  E.,  was  a  great  smoker;  he  became  affected  with  retro- 
bulbar neuritis  at  the  age  of  20  and  had  central  scotomata;  Fuchs  diagnosed  Leber's  atrophy  in  1921  when 
his  discs  were  markedly  pale,  especially  the  outer  halves;  there  was  some  anomaly  in  the  distribution  of 
his  retinal  vessels:  his  three  daughters  aged  18,  16  and  15  respectively,  and  his  three  sons  aged  14,  13 
and  9  respectively,  all  had  very  good  vision  but  had  not  yet  passed  the  critical  age  at  which  the  onset  of 
Leber's  disease  is  liable  to  occur.    No  consanguinity.    Bibl.  No.  126. 

Plate  XLIX.  Fig.  708.  Waardenburg's  Case.  Hereditary  optic  atrophy  in  eighteen  cases  of  five 
generations.  The  special  interest  of  this  pedigree  arises  from  the  marriage  of  an  affected  male,  V.  31,  with 
his  first  cousin  once  removed,  VI.  14,  who  was  also  affected. 

I.  1  and  2  were  born  about  1770;  nothing  was  known  of  their  vision;  they  had  three  daughters,  II.  1 
who  was  known  to  have  always  seen  well,  II.  3  who  could  see  well  and  was  married  but  childless,  and 
II.  I  who  lived  in  Utrecht  and  who  had  one  daughter  who  was  blinded  in  early  childhood  from  some 
inflammatory  eye  disease.    All  the  affected  members  of  the  pedigree  arose  from  the  marriage  of  II.  1. 

III.  2,  eldest  daughter  of  II.  1,  saw  well  and  was  married  to  a  normal  man  of  unaffected  stock;  she 
had  six  children  of  whom  two  sons,  TV.  2  and  5,  were  affected  and  had  excentric  vision;  we  are  told  that 
I  V.  5  suddenly  became  blind  and  that  afterwards  no  spectacles  could  help  him;  IV.  1,  4,  6  and  8  saw  well 
though  IV.  6  had  high  myopia.  There  was  no  knowledge  of  the  descendants  of  IV.  1;  IV.  2  had  two 
normal  daughters  and  three  young  grandchildren;  IV.  6  had  two  normal  daughters  and  a  son  who  saw 
well  up  to  the  time  of  his  death  at  the  age  of  25. 

III.  3  had  seven  children  of  whom  IV.  10,  a  sempstress,  aged  59,  saw  well  herself  but  had  an  affected 
son,  V.  9;  IV.  11  at  the  age  of  42  saw  well  but  had  an  affected  son,  V.  14;  TV.  13  at  the  age  of  69  saw 
well  but  had  an  affected  son,  V.  17;  IV.  16  was  affected  at  about  the  age  of  24—25  and  no  improvement 
followed  his  treatment;  he  had  five  normal  daughters  and  one  normal  son,  also  a  number  of  grandchildren 
who  had  not  yet  shown  signs  of  the  disease.  IV.  18  also  became  affected  at  about  the  age  of  24 — 25  and 
the  condition  remained  stationary ;  he  was  unmarried.    IV.  19  was  seen  at  the  age  of  83;  she  had  suddenly 
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lost  her  distinct  vision  at  the  age  of  24  and  had  never  since  been  able  to  see  to  read ;  she  fixed  objects 
excentrically  and  had  absolute  central  scotomata  with  normal  outer  boundaries  to  her  fields;  she  was 
never  quite  blind  and  could  find  her  way  about  without  aid;  she  had  two  sons  of  whom  V.  30  died  aged  24, 
and  had  good  vision  up  to  this  time,  whilst  V.  31  became  affected  at  the  age  of  20.  IV.  21  was  normal 
and  had  five  normal  sons.  The  husband  of  III.  3  was  normal  up  to  the  time  of  his  death  at  the  age  of  86. 
V.  8  was  unmarried ;  she  was  nervous  and  had  convergent  strabismus  but  a  normal  fundus.  V.  9  was 
almost  blind  and  could  scarcely  cross  the  streets  without  help;  he  had  pale  discs  with  sharp  outlines  and 
no  alteration  in  the  vessels ;  the  onset  was  sudden  in  his  case  between  the  ages  of  20  and  30  and  treatment 
was  unavailing;  he  had  strabismus.  V.  10  and  11  died  young.  V.  13  was  normal  and  had  a  healthy  young 
child.  V.  14  became  almost  blind  whilst  on  military  service  at  the  age  of  22,  ophthalmoscopic  appearances 
were  the  same  as  for  V.  9;  he  had  convergent  strabismus.  V.  15  represents  four  siblings  of  V.  14  who 
died  young.  V.  16  was  normal;  she  was  married  but  had  no  children.  V.  17  became  almost  blind  at  the 
age  of  24;  he  was  examined  in  Utrecht  at  the  age  of  55  when  his  vision  had  much  improved  and  he  had 
been  able  to  carry  on  his  work  as  a  waiter;  both  discs  were  white  and  sharply  outlined;  his  three 
daughters  aged  17,  15  and  12  years  respectively  were  healthy,  also  he  had  a  healthy  half-brother,  V.  19, 
aged  46.  V.  31  became  affected  whilst  serving  in  the  army  at  the  age  of  20;  for  a  short  time  he  was 
almost  completely  blind  but  his  vision  improved  markedly  after  treatment  in  hospital ;  when  examined  in 
1924  he  had  bilateral  relative  central  colour  scotomata,  R.  V.  with  —  1*25  D.  =u2T,  L.  V.  with  +  0'5  D.  =  ¥2T; 
the  discs  were  pale  especially  on  the  temporal  side,  vessels  were  normal.  V.  31  married  his  first  cousin 
once  removed,  VI.  14,  who  also  became  affected  in  1921  at  the  age  of  37,  after  the  birth  of  her  youngest 
child;  her  vision  had  rapidly  diminished  until  R.  V.  with  -f  3-5  =TV>  L.  ~V.  with  +  3*5  =  xV  >  sne  was  again 
examined  in  1924  and  the  condition  was  found  to  have  remained  stationary;  Wassermann  test  was  negative. 
These  two  affected  parents  had  six  children  and  there  was  one  miscarriage;  of  these  children  VII.  3  died 
at  6  months  and  VII.  7  died  at  4  months;  the  other  members  were  all  examined  by  the  recorder  and  at 
the  date  of  publication  one  son  "and  two  daughters  appeared  to  be  normal  but  none  of  them  were  beyond 
the  age  at  which  the  disease  might  show  itself.  The  second  son,  VII.  2,  was  in  1924,  at  the  age  of  21, 
brought  to  the  recorder  with  the  history  that  at  first  his  right  eye  and  about  six  weeks  later  his  left  eye  had 
become  weak-sighted  and  that  for  about  three  weeks  he  had  been  unable  to  carry  on  his  work ;  he  was  found 
to  have  bilateral  absolute  central  scotomata,  the  outer  margins  of  the  fields  of  vision  were  normal;  slight 
bilateral  optic  neuritis  was  noted,  there  was  no  paleness  of  the  discs,  the  margins  were  blurred  and  slight 
dilatation  of  the  vessels  was  present;  the  patient  recognised  large  coloured  surfaces. 

III.  5  was  normal,  he  was  married  but  childless.  III.  8  was  known  to  have  been  affected,  he  was 
married  but  had  no  children.  III.  6  had  always  seen  well  herself  but  transmitted  the  disease  to  a  number 
of  her  descendants;  her  three  daughters  all  had  affected  sons  and  two  of  her  five  sons  were  also  affected. 
Thus  IV.  23  married  her  normal  first  cousin  once  removed  and  had  the  affected  daughter,  VI.  14,  described 
above;  an  affected  son,  VI.  15,  became  blind  at  the  age  of  29  so  that  for  a  time  he  was  unable  to  carry  on 
his  work,  but  later  his  vision  improved  and  he  was  working  at  the  age  of  44,  with  ophthalmoscopic 
appearances  of  optic  atrophy  without  marked  changes  in  the  vessels;  he  had  at  this  time  ten  children. 
VI.  17  died  aged  36,  unmarried.  VI.  18  was  affected  and  became  almost  blind  for  a  time,  some  improve- 
ment occurred  but  recovery  was  less  marked  than  in  the  case  of  his  brother.  VI.  20  had  normal  vision ; 
VI.  23  died  aged  3i  years,  VI.  24  was  normal.  The  husband  of  IV.  23  became  blind  at  the  age  of  60 
after  an  operation  on  his  eye,  he  had  seen  well  up  to  this  period  of  his  life  and  was  not  thought  to  have 
had  optic  atrophy. 

IV.  24  was  normal;  IV.  25  and  26  became  affected,  according  to  report,  at  about  the  age  of  30  and 
remained  weak-sighted  up  to  the  time  of  their  death  at  about  the  age  of  60;  they  had  excentric  fixation 
but  were  not  wholly  blind  and  could  carry  on  suitably  chosen  work.  tV.  27  and  her  husband  were  normal; 
they  had  two  sons  of  whom  V.  34  died  aged  7  and  V.  35  became  blind  at  22;  he  said  that  he  had  lost  his 
vision  in  a  few  weeks  and  that  the  condition  had  since  remained  stationary;  he  had  at  47  large  central 
scotomata  but  the  outer  limits  of  his  fields  were  normal  and  he  could  see  to  go  about  alone;  he  could  see 
large  coloured  surfaces;  his  normal  daughter  was  aged  24.  IV.  29  was  normal.  IV.  30,  his  wife  and  his 
four  children  all  saw  well.  IV.  32  and  33  saw  well  and  six  of  their  children  with  their  descendants  were 
normal;  one  son,  V.  42,  became  blind  at  the  age  of  23 — 24,  improvement  occurred  and  at  the  age  of  50 
R.  V.  =  T5Q  with  sph.  +  1  D.  =  g57,  L.  V.  —  ^  with  +  1  D.  =  T5^;  he  had  relative  small  central  scotomata  and 
discs  were  pale.    Consanguinity.    Bibl.  No.  131. 

Fig.  709.  Alajmo's  Case.  Hereditary  optic  atrophy  in  two  females  and  six  males  of  two  generations. 
I.  1  was  addicted  to  drink ;  he  and  his  wife  and  known  antecedents  saw  well  to  the  end  of  their  lives. 
I.  1  and  2  had  five  children  of  whom  the  first  was  a  two-headed  monster,  the  remaining  four  all  had  optic 
atrophy  which  developed  between  the  ages  of  19  and  26  in  the  different  individuals.  II.  3,  aged  62,  had 
no  serious  illness  in  her  youth  except  frequent  giddiness  at  about  the  age  of  15  before  menstruation 
commenced;  she  had  16  pregnancies,  the  first  child  was  born  prematurely  and  died  in  convulsions  after 
twenty  days,  this  was  followed  by  two  miscarriages  at  the  third  month ;  she  had  only  seven  living  children 
of  whom  III.  3  and  4  were  well,  III.  5,  6  and  7  had  optic  atrophy;  III.  8  was  epileptic  and  III.  9  was 
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will  bul  aged  19  and  still  not  beyond  the  period  at  which  optic  atrophy  is  liable  to  develop;  the  onset  of 
the  disease  in  II.  .'!  was  at  the  age  of  22  following  some  great  emotional  disturbance;  she  noticed  a  cloud 
before  her  eyes  and  had  supra-orbital  pain;  a  few  weeks  later  her  vision  was  reduced  to  the  condition  of 
only  distinguishing  people  with  difficulty  at  1  m. ;  the  patient  was  apathetic  and  of  slight  intelligence; 
response  of  pupils  to  light  was  sluggish;  the  papillae  were  white,  the  right  disc  uniformly  so,  the  left  disc 
more  markedly  white  on  the  temporal  side;  the  central  excavation  was  accentuated;  arteries  normal,  veins 
tortuous  in  each  eye;  central  scotomata  were  present,  absolute  for  red  and  green,  relative  for  white;  the 
peripheral  fields  for  white  were  contracted  and  in  the  right  eye  the  whole  nasal  half  of  the  field  was 
without  perception;  she  was  treated  with  no  success. 

II.  4,  aged  54,  had  no  serious  illness  up  to  the  age  of  25;  menstruation  started  at  14  and  was  always 
regular;  she  had  eight  children  seven  of  whom  died  young  from  acute  infections,  the  only  survivor,  a  son, 
became  affected  with  optic  atrophy  at  the  age  of  24.  The  patient  was  apathetic  and  intellectually  rather 
feeble;  at  the  age  of  25  she  suddenly  noticed  a  cloud  before  her  eyes;  the  condition  rapidly  progressed  and 
in  a  few  weeks  she  was  unable  to  see  to  carry  on  her  domestic  work;  she  complained  of  pains  in  her  head 
at  this  time  and  was  able  to  find  her  way  about  but  could  not  recognise  objects;  treatment  met  with  no 
success;  the  papillae  were  uniformly  white,  arteries  narrowed,  veins  tortuous;  the  left  field  had  a  marked  con- 
centric contraction  and  absolute  central  scotoma,  the  right  field  had  perception  of  white  over  a  small  area  only. 

II.  6,  aged  52,  was  never  seriously  ill  up  to  the  age  of  20  when  he  had  measles;  he  had  broncho- 
pneumonia at  23;  he  had  seven  healthy  children  who  saw  well,  the  eldest  daughter  was  aged  26;  at  the 
age  of  25  he  noticed  one  day  a  clouding  of  his  vision  and  giddiness  when  in  the  streets,  so  that  he  had  to 
be  helped  home;  after  an  initial  improvement  a  gradual  diminution  of  vision  occurred  so  that  he  was 
unable  to  carry  on  his  work  ;  he  had  some  paresis  of  the  right  arm  affecting  abduction,  reflexes  were 
exaggerated  ;  he  was  timid  and  irritable,  also  of  poor  intelligence;  he  smoked  considerably,  but  had  no  venereal 
disease;  R.  V.  =  finger  counting  at  60  cm.,  L.  V.  =  finger  counting  at  40  cm.;  fields  showed  concentric 
contraction  for  white  and  he  had  no  perception  for  red  and  green;  central  scotomata  were  absolute  for 
colours,  relative  for  white.  II.  8,  aged  39,  was  married  but  had  no  children;  at  15  he  had  a  venereal  ulcer 
with  affection  of  the  inguinal  glands,  he  said  that  he  had  no  cutaneous  symptoms  at  this  time;  he  was 
excused  from  military  service  on  account  of  organic  weakness  and  neurasthenia;  intelligence  was  poor  and 
he  drank  and  smoked  to  excess;  reflexes  were  exaggerated;  Wassermann  negative;  his  vision  suddenly 
became  dim  whilst  he  was  at  work  at  the  age  of  24  and  he  had  to  be  helped  home;  for  a  few  days  lie  could 
only  distinguish  light  and  darkness;  some  improvement  followed  treatment  for  about  three  months,  after 
which  the  condition  remained  stationary;  he  was  never  able  to  return  to  work  ;  he  suffered  at  the  time 
of  onset  from  very  acute  pains  in  his  head;  the  temporal  sides  of  the  papillae  were  white,  arteries  were 
narrowed  and  veins  tortuous,  the  whole  fundus  was  greyish  coloured;  there  was  no  contraction  of  the 
peripheral  fields  for  white;  central  scotomata  were  absolute  for  colours,  relative  for  white;  R.  V.  —  finger 
counting  at  1*25  m.,  L.  V.  =  finger  counting  at  70  cm. 

III.  5,  aged  39,  was  unmarried,  he  had  convulsions  from  infancy  which  ceased  with  the  onset  of  the 
eye  disease;  at  20  he  was  excused  from  military  service  on  account  of  "cerebro-spinal  neurasthenia"; 
reflexes  were  exaggerated,  dermographism  was  present;  he  was  impulsive  and  excitable  and  smoked  and 
drank  a  good  deal;  Wassermann  was  negative;  his  eyes  became  affected  at  24  when  vision  was  reduced  to 
perception  of  light,  some  improvement  occurred  and  then  the  condition  remained  stationary;  discs  were 
wholly  white,  arteries  narrowed,  veins  tortuous;  the  retina  was  of  a  uniform  greyish  colour;  there  was 
marked  concentric  contraction  of  fields  for  white  and  a  still  more  restricted  field  for  blue  with  an  entire 
loss  of  perception  for  red  and  green ;  large  central  scotomata  were  present,  relative  for  white ;  R.  V.  =  finger 
counting  at  30  cm.,  L.  V.  =  finger  counting  at  40  cm. 

It  was  not  possible  to  see  III.  6;  he  is  said  to  have  become  affected  suddenly  at  19  and  to  have  been 
unable  to  work  since.  III.  7,  aged  26,  was  apathetic  and  of  poor  intelligence,  reflexes  were  exaggerated; 
Wassermann  negative;  the  onset  of  eye  trouble  was  at  the  age  of  19  when  he  became  aware  of  clouds 
before  his  eyes;  after  a  few  weeks  he  was  unable  to  carry  on  his  work;  the  onset  was  accompanied  by 
headaches;  the  whole  discs  were  white  with  an  accentuated  central  excavation;  retinal  arteries  were 
narrow,  veins  were  dilated  and  tortuous;  the  fields  for  white  were  normal,  they  were  contracted  for 
colours;  central  scotomata  were  relative  for  white,  absolute  for  colours;  R.  V.  =  finger  counting  at  1  m., 
L.  V.  —  finger  counting  at  40  cm.  III.  11,  aged  26,  had  pneumonia  as  a  child  and  was  excused  military 
service  on  account  of  some  deformity  of  the  thorax;  Wassermann  was  negative;  he  smoked  a  good  deal 
and  drank  in  moderation;  at  the  age  of  24  the  patient  had  a  severe  illness  which  was  diagnosed  as 
encephalitis  lethargica  and  after  this  he  noticed  a  diminution  of  vision  and  clouds  before  his  eyes;  vision 
is  now  reduced  to  finger  counting  in  each  at  40  cm.;  fields  show  some  concentric  contraction  for  white; 
absolute  central  scotomata  are  present;  the  discs  are  white  on  the  temporal  sides,  the  veins  are  dilated 
and  tortuous;  the  patient  is  apparently  almost  stuporous  and  of  slight  intelligence.  No  consanguinity 
recorded.    Bibl.  No.  121. 

Fig.  710.  BramwelVs  Case.  Hereditary  optic  atrophy  in  three  males  of  two  generations.  The  patient, 
III.  12,  aged  24,  was  a  fanner  living  in  a  healthy  locality;  he  had  chorea  at  the  age  of  10;  there  was  no 
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history  of  syphilis  or  gonorrhoea;  he  was  a  very  steady  man,  a  moderate  smoker  and  indulged  in  no  form 
of  excess;  he  was  intelligent  and  in  perfect  health  except  for  his  eye  trouble  which  he  first  noticed  seven 
months  previously;  the  onset  was  gradual  and  preceded  by  no  illness  or  accident,  but  he  had  headache  and 
occasional  diplopia  for  three  or  four  weeks  before  he  noticed  a  diminution  of  vision;  he  had  no  vomiting  or 
fever;  the  headaches  were  not  every  day,  they  varied  in  position  and  ceased  after  the  diminution  of  vision 
developed;  before  the  onset  of  his  eye  trouble  he  had  been  liable  to  occasional  severe  headaches  associated 
with  vomiting.  Three  months  from  the  time  of  onset  III.  12  was  unable  to  see  to  read;  discs  were  markedly 
pale  on  temporal  sides;  there  were  no  indications  of  old  neuritis;  pupils  were  equal  and  reacted  normally; 
R.  V.  =  finger  counting  at  6  ins.,  L.  V.  =  finger  counting  at  3  ft. ;  central  seotomata  were  present,  also  some 
concentric  contraction  of  fields,  both  more  marked  in  the  right  eye. 

The  family  were  unusually  healthy;  the  father  died,  aged  68,  from  influenza  and  heart  disease,  he  was 
not  blind;  the  mother,  aged  53,  was  living  and  well;  six  siblings  were  in  perfect  health.  An  uncle,  II.  2, 
became  blind  at  the  age  of  28  and  has  continued  so  ever  since;  he  is  healthy  in  other  respects;  his 
blindness  came  on  one  day  whilst  he  was  sitting  reading,  a  mist  came  over  the  print  and  he  was  unable 
to  see;  he  had  never  had  a  headache  in  his  life;  vision  was  best  in  a  dim  light;  he  was  a  greengrocer  and 
was  unable  to  see  to  read  but  could  tell  the  time  by  his  watch.  III.  6,  cousin  to  the  patient,  became  blind 
at  24 ;  he  was  otherwise  in  good  health ;  he  had  a  cold  in  his  head  when  the  disease  overtook  him ;  some 
improvement  occurred  and  he  was  able  to  read  large  print.  No  benefit  to  the  patient  followed  his  treatment. 

A  number  of  the  members  of  generation  III  were  still  below  the  age  at  which  affection  occurred  in 
their  relatives;  thus  the  eldest  of  the  children  of  II.  2  was  aged  28,  III.  4  died  aged  7,  III.  7  was  aged 
24,  III.  8  aged  22,  III.  9  died  aged  19;  III.  13 — 20  were  all  under  24  years  of  age.  We  have  been  unable 
to  hear  of  the  subsequent  history  of  this  family.    No  consanguinity  recorded.    Bibl.  No.  72. 

Fig.  711.  Kropp's  Case.  Hereditary  optic  atrophy  in  three  males  and  one  female  of  two  sibships,  the 
offspring  of  sisters.  III.  1,  Hans  M.,  aged  28  (1927),  was  well  and  saw  well  up  to  the  age  of  20  when  he 
complained  of  a  slight  diminution  in  the  vision  of  his  right  eye;  now  pupils  react  sluggishly  to  light  and 
convergence  and  R.  V.  =  hand  movements,  L.  V.  =  finger  counting  close  to  the  eye;  there  was  a  bilateral 
slight  concentric  narrowing  of  the  fields  of  vision  and  absolute  central  seotomata;  Wassermann  test  was 
negative;  light  sense  was  only  one-eighth  that  of  the  normal  control;  sella  turcica  was  not  enlarged;  blood 
specimen  was  normal.  III.  2,  aged  26,  became  affected  at  the  age  of  24  when  bilateral  diminution  of  vision 
was  noticed ;    the  present  state  of  disability  was  reached  in  two  months,  since  when  there  had  been  no 
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change ;    R.  V.  =  -^- ,   L.  V.  =  ^- ;    slight    concentric    contraction    of   visual    fields    and    absolute    central 

seotomata  were  noted;  light  sense  was  slightly  lowered;  Wassermann  test  was  negative;  sella  turcica  was 
not  enlarged;  blood  specimen  was  normal.  III.  4,  Heinrich  K.,  aged  50,  became  affected  at  the  age  of  40 
when  he  noticed  a  diminution  of  his  left  vision ;  right  eye  now  presents  a  paleness  of  the  temporal  side  of 
the  disc,  the  left  shows  total  optic  atrophy;  R.  V.  =-£$,  L.  V.  =■£$;  slight  concentric  contraction  of  the 
fields  and  absolute  central  seotomata  are  noted;  light  sense  was  lowered;  Wassermann  reaction  negative; 
sella  turcica  was  not  enlarged  and  blood  was  normal.  III.  5,  Willi  K.,  aged  38,  became  affected  at  the  age 
of  29  following  gas  poisoning  in  1917;  pupillary  action  very  sluggish  and  total  optic  atrophy  now  present 
in  both  eyes;  concentric  contraction  also  an  absolute  central  scotoma  in  each  field;  R.  V.  =L.  V.  =hand 
movements  close  to  the  eyes;  Wassermann  test  negative;  blood  normal.  The  ages  of  the  unaffected  members 
of  the  two  affected  sibships  are  not  given;  the  onset  was  late  in  the  case  of  III.  4  and  it  is  possible  that 
III.  7  is  not  beyond  an  age  at  which  the  disease  may  show  itself.  No  consanguinity  recorded.  Bibl. 
No.  141. 

Fig.  712.  Van  Heuven  and  Oltmans's  Case.  Four  cases  of  hereditary  optic  atrophy  in  males  of  two 
generations.  III.  11,  G.,  at  the  age  of  24  (Nov.  1922)  complained  that  he  saw  very  badly  with  his  left  eye; 
it  was  found  that  L.  V.  =  ^  (excentric),  R.  V.  =  1 ;  the  left  field  had  a  scotoma  between  the  macula  and 
the  blind  spot,  the  right  field  was  normal;  the  left  papilla  was  swollen  and  the  right  papilla  was  also 
swollen  to  a  less  degree;  whilst  the  patient  was  under  observation  the  left  scotoma  became  larger  and  the 
temporal  side  of  the  papilla  became  pale.  In  April  1923  R.  V.  =  |,  L.  V.  =  5§^,  and  in  May  of  the  same 
year  the  right  vision  was  further  reduced  to  ^  and  bilateral  absolute  central  seotomata  were  noted. 
III.  11  had  two  normal  sisters;  his  maternal  uncle,  II.  3,  J.  D.,  aged  68,  became  affected  very  suddenly  at 
the  age  of  27,  now  R.  V.  =  ^,  L.  V.  =  ^;  bilateral  central  seotomata  were  present  and  the  ophthalmoscope 
showed  atrophy  of  the  optic  nerve;  there  were  signs  of  arterio-sclerosis.  G.  D.,  II.  6,  aged  57,  became 
affected  at  the  age  of  25 — 26;  the  left  eye  first  became  affected  suddenly  and  later  the  right  eye;  R.  V. 
=  L.  V.  =  g2g ;  bilateral  absolute  central  seotomata  were  present  and  the  ophthalmoscope  showed  atrophy  of 
the  optic  nerves;  he  had  slight  divergent  strabismus,  also  some  kyphoscoliosis;  his  two  sons  and  a  daughter 
were  normal.  There  were  four  living  and  married  sisters  in  generation  II  of  whom  two  had  each  an  affected 
son;  possibly  the  youngest  sister,  II.  10,  had  sons  who  were  still  of  an  age  at  which  they  might  develop 
the  disease;  we  are  not  told  how  many  sons  she  had  or  what  were  their  ages.  The  eldest  sister  had  sons 
and  daughters  of  whom  one  son,  J.  B.,  aged  42,  became  affected  at  the  age  of  23;  the  visual  disturbance 
b.  t.  47 
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appeared  suddenly  when  he  noticed  a  cloud  before  his  eyes;  R.V.  =  fl'-^,  Jj.Y.=^-;  bilateral  absolute 
centra]  scotomata  were  present  and  atrophy  of  the  optic  nerves.   No  consanguinity  recorded.   Bibl.  No.  130. 

Fig.  713.  Van  Lint  and  Kleefeld's  Case.  Hereditary  optic  atrophy  associated  with  hypothyroidism  in 
three  siblings.  I.  1  and  2  were  normal  and  saw  well,  they  had  seven  children  who  were  all  extremely 
nervous  and  of  whom  II.  2  was  short  but  had  good  sight;  he  had  three  children  of  whom  two  died  young, 
one  of  these  had  been  very  fat;  III.  2,  aged  7,  was  very  fat,  thyroid  was  imperceptible  and  her  hair  was 
short  and  dry;  II.  3  was  short  and  fat;  his  refraction  was  hypermetropic;  of  his  seven  children  three  died 
young;  III.  4,  aged  21,  noticed  a  diminution  of  visual  acuity  at  the  age  of  14  years  when  optic  atrophy 
was  diagnosed;  vision  was  reduced  to  finger  counting  at  5  m.  in  the  right  and  at  4  ra.  in  the  left  eye; 
colour  vision  very  defective;  visual  fields  were  very  contracted  but  no  central  scotomata  were  present; 
divergent  strabismus  aild  horizontal  nystagmus  are  noted;  ocular  reflexes  were  a  little  slow;  cornea,  iris 
and  lens  were  normal  in  each  eye.  This  youth  was  short  and  gave  the  impression  of  a  child  of  14  years; 
he  had  projecting  frontal  and  temporal  regions;  eyes  were  sunk  in  the  orbits;  skin  was  coarse,  hair  dry 
and  friable  with  scarcely  a  trace  of  hair  on  face  and  little  hair  in  the  pubic  or  axillary  regions;  nails  were 
striated  and  friable,  dentition  good;  muscular  system  was  badly  developed  and  extremities  were  always 
cold ;  an  absence  of  secondary  sexual  characters  is  noted  with  infantilism  of  the  genital  organs  complicated 
by  a  left  inguinal  cryptorchidism;  he  was  very  nervous  and  emotional  but  of  normal  intelligence.  III.  5, 
aged  16,  had  had  a  slow  progressive  diminution  of  vision  since  the  age  of  about  11  years;  vision  was  now 
very  limited,  colour  vision  was  defective,  visual  fields  were  contracted  but  had  no  central  scotomata;  this 
patient  had  divergent  strabismus  but  no  nystagmus;  some  hypermetropia  is  noted,  and  white  atrophy  of 
the  papillae  was  observed;  stature  was  short,  frontal  region  prominent;  skin  was  smooth,  hair  was  scanty, 
teeth  good  and  nails  normal ;  she  was  very  fat  but  secondary  sexual  characters  appeared  with  the  onset  of 
menstruation  at  the  age  of  13  and  there  was  down  in  the  pubic  regions;  nervous  system  and  intelligence 
appeared  to  be  normal.  III.  6,  aged  15,  was  short  and  fat;  he  had  had  excellent  sight  up  to  a  year  ago 
but  could  now  see  little;  he  had  divergent  strabismus;  he  was  colour-blind;  visual  fields  were  only  slightly 
contracted  and  no  central  scotomata  were  present;  he  had  prominent  frontal  region,  normal  teeth,  nails 
were  striated  and  brittle;  no  trace  of  hair  on  axillary  and  pubic  regions;  genital  organs  still  infantile;  all 
reflexes  were  exaggerated  and  intelligence  was  mediocre. 

II.  5  was  of  average  height  and  had  good  sight;  he  had  two  children  born  at  six  months  and  five 
children  who  saw  well;  one  of  these,  a  male,  aged  3,  was  very  fat  and  very  small,  III.  9,  aged  4,  was  thin 
and  small,  one  of  the  siblings  had  heterochromia  iridis.  II.  7  was  of  average  height  and  saw  well.  II.  8 
and  9  were  corpulent  and  wore  glasses,  the  latter  was  short  and  thick  set.  No  consanguinity  recorded. 
Bibl.  No.  105. 

Fig.  714.  Van  Heuven  and  Oltmans's  Case.  II.  1  and  2  became  affected  with  hereditary  optic  atrophy  at  the 
age  of  20  years;  they  had  two  normal  brothers,  also  three  normal  sisters,  two  of  whom  were  married  and  had 
affected  sons.  Thus  II.  3  had  two  sons  who  each  became  affected  at  the  age  of  20;  II.  7  had  six  sons  and 
three  daughters,  of  whom  one  son,  III.  5,  became  affected  at  the  age  of  20;  III.  10,  aged  17,  was  seeing 
badly  with  his  left  eye  for  which  V.  =  tVj  the  right  eye  still  had  good  vision  but  the  fundus  showed  early 
signs  of  trouble.    No  consanguinity  recorded.    Bibl.  No.  130. 

Fig.   715.    Kropp's  Case.    Hereditary  optic  atrophy  in  a  father  and  in  two  of  his  daughters.    II.  2, 

Max  W.,  aged  46,  became  affected  at  the  age  of  21 ;  he  had  previously  been  healthy  and  seen  well;  now 

R.  V.  =-£g,  L.  V.  =-gjj,  or  with  correction  R.  V.  =A-,  L.  V.  =-g-g',  the  peripheral  fields  of  vision  were  normal, 

relative  central  colour  scotomata  for  green,  red  and  blue  were  present;  light  sense  was  slightly  lowered; 

Wassermann  test  was  negative;  blood  was  normal;  there  was  no  history  of  excess  in  the  use  of  tobacco 

or  alcohol.    III.  3,  Edith  W.,  aged  21,  was  seen  in  1919  at  the  age  of  14  with  her  younger  sister,  then 

aged  7,  who  was  similarly  affected;  there  was  at  this  time  a  suspicion  of  chronic  arsenic  poisoning  from  the 

use  of  preserved  foods;   however,  no  signs  of  arsenic  poisoning  were  found  but  retrobulbar  neuritis  of 

doubtful  origin  was  diagnosed;  now  bilateral  optic  atrophy  was  present;  for  III.  3  R.  V.  =  J'g,  L.  V.  -  .;"'.  ; 

slight  concentric  contraction  of  the  peripheral  fields  was  demonstrated,  also  relative  central  scotomata  for 
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green  and  red.    III.  4  at  the  age  of  14  had  R.  V.  =—  ,  L.  V.  =  ™ ;  her  visual  fields  were  similar  to  those 

of  her  sister;  Wassermann  test  was  negative  for  both  sisters,  blood  specimens  were  normal,  sella  turcica  was 
not  enlarged  in  either  case.  The  ages  of  the  unaffected  members  of  the  sibship  are  not  given  but  presumably 
III.  5  is  younger  than  the  age  at  which  Ids  father  became  affected.  No  consanguinity  recorded.  Bibl.  No.  141. 

Plate  L.  Fig.  716.  Meyer- liiemsloh's  Case.  Twenty-five  or  twenty-seven  cases  of  optic  atrophy  in  five 
generations.  Generations  I  to  III  are  included  to  show  relationships  but  there  was  no  definite  knowledge 
concerning  the  incidence  of  the  disease  in  these  generations.  Of  IV.  7  it  was  known  that  he  had  seen 
badly  since  his  youth  and  that  the  condition  remained  unchanged  until  his  death;  he  was  the  only  male 
of  his  sibship  and  his  sister,   I  V.  4,  was  the  probable  source  of  all  other  cases  of  the  disease  in  the  pedigree. 

IV.  1  had  twelve  children  of  whom  two  males  and  two  females  died  young,  six  females  were  normal 
themselves  but  transmitted  the  defect  to  their  descendants,  one  female,  V.  10,  was  affected  and  the  only 
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male  who  lived  to  adult  life,  V.  8,  was  affected;  thus  all  the  children  of  IV.  3  and  4  who  lived  to  adult 
life  were  either  affected  or  were  carriers  of  the  disease.  V.  2  was  a  carrier;  she  had  one  son,  VI.  1,  who 
had  seen  badly  since  his  school  days,  spectacles  did  not  help  him  and  no  improvement  occurred.  V.  3  died 
aged  2;  V.  4  died  aged  1  year.  V.  5  was  a  carrier;  she  had  six  children  of  whom  three  sons  were  affected 
and  two  of  her  three  daughters  were  demonstrated  to  be  carriers,  she  herself  remained  unaffected  up  to 
the  time  of  her  death  at  the  age  of  77.  V.  7  died  young.  V.  8  had  been  affected  since  his  school  days  and 
never  improved;  spectacles  did  not  help  him.  V.  10  married  her  third  cousin  on  her  father's  side  which 
was  not  known  to  be  an  affected  branch  of  the  family;  she  became  affected  at  the  age  of  43  and  was 
examined  six  years  later  when  R.  V.  =  finger  counting  at  1  m.,  L.  V.  =  finger  counting  at  §  m. ;  she  had  very 
severe  headaches;  pupils  were  normal;  the  papillae  were  markedly  pale,  margins  not  wholly  clear;  arteries 
were  narrowed,  veins  normal;  the  visual  fields  showed  absolute  central  scotomata  with  some  concentric 
contraction  of  the  outer  limits;  she  was  treated  with  strychnine,  potassium  iodide,  inhalations  of  amyl 
nitrite  and  galvanisation,  but  after  six  months  appearances  were  almost  unchanged  and  R.  V.  =  finger 
counting  at  §  m.,  L.  V.  =  finger  counting  at  l|m.;  the  patient  died  at  the  age  of  75  and  saw  badly  up  to 
the  time  of  her  death;  she  had  seven  children  of  whom  the  only  two  sons  who  lived  to  adult  life  were 
affected ;  two  daughters  died  young  and  two  daughters  were  married  but  childless,  one  of  these  daughters, 
VI.  19,  was  possibly  affected.  V.  11  died  young.  V.  12  was  normal  and  had  two  normal  daughters  but  it 
appears  that  she  and  both  her  daughters  were  carriers.  V.  14  was  herself  normal  but  her  only  daughter 
had  three  affected  sons.  V.  16  was  normal  up  to  the  time  of  her  death  at  the  age  of  49  but  she  was  a 
carrier,  and  of  her  two  children  the  son  was  normal  but  had  an  affected  daughter,  VII.  32,  and  the 
daughter,  VI.  29,  was  probably  herself  affected  and  had  two  affected  sons ;  it  is  possible  that  the  affection 
of  VII.  32  did  not  arise  through  her  father  for  in  no  other  case  in  the  pedigree  has  a  male  been  demonstrated 
to  transmit  the  disease  and  we  know  nothing  of  her  ancestry  on  the  mother's  side.  V.  18  died  aged  75,  she 
was  herself  normal  and  had  a  normal  son,  VI.  32,  but  one  of  her  two  daughters  transmitted  the  defect. 

VI.  3  was  alive  and  seeing  well  at  the  age  of  54  but  she  had  an  affected  son.  VI.  4  noticed  a  diminution 
of  vision  in  his  right  eye  at  the  age  of  32  and  the  left  eye  became  affected  in  the  following  year;  he  was 
then  aged  62  and  no  improvement  had  occurred;  he  has  a  right  divergent  strabismus;  R.  V.  =  finger 
counting  at  |  m.,  L.  V.  =  finger  counting  at  2  m.;  pupils  normal;  the  papillae  are  a  greyish  white  colour 
clearly  outlined;  he  has  a  bilateral  absolute  central  scotoma;  Wassermann  reaction  negative;  he  was 
married  and  had  a  normal  son.  VI.  6  died  aged  52;  she  did  not  herself  show  signs  of  the  disease  but  had 
two  affected  sons  and  two  daughters  who  transmitted  the  disease.  VI.  8  became  affected  at  the  age  of  20, 
he  was  almost  blind  and  lived  in  an  infirmary;  he  was  now  aged  64.  VI.  9  became  affected  suddenly  at 
the  age  of  19  and  saw  very  badly;  he  was  at  the  time  of  enquiry  aged  66  and  occupied  with  agriculture 
but  only  carried  on  his  work  with  difficulty.  VI.  10,  aged  56,  was  unaffected;  she  had  one  living  son,  VII.  18, 
aged  30,  who  had  not  yet  become  affected;  three  of  her  children  died  young  and  two  daughters  were 
apparently  normal. 

VI.  12  died  aged  3.  VI.  13  died  aged  1  year.  VI.  14,  aged  53,  became  affected  at  the  age  of  46; 
he  saw  well  in  both  eyes  in  November  1917,  in  January  1918  R.  V.  =  L.  V.  =  finger  counting  at  1  m. ; 
pupils  normal;  the  nerve  was  slightly  pale  on  the  temporal  side  and  its  margins  were  a  little  blurred ; 
absolute  central  scotomata  were  present  reaching  to  10° — 15°  from  the  fixation  point;  peripheral  limits  of 
the  fields  were  normal  at  this  time  but  later  there  was  some  concentric  contraction  of  the  fields  and  vision 
was  further  reduced  to  hand  movements  only  over  a  very  restricted  area;  the  pupillary  reflex  to  light  and 
accommodation  was  still  present.  At  the  age  of  53  both  nerves  were  white  and  sharply  outlined,  the 
arteries  being  very  narrow;  the  nervous  system  was  examined  and  was  in  other  respects  found  to  be  normal. 
The  patient  was  married  and  had  two  daughters.  VI.  16,  aged  51,  became  affected  at  18  when  he 
complained  of  a  diminution  of  vision  during  eight  weeks;  the  nerves  were  reddened  and  the  margins 
slightly  blurred  ;  the  patient  was  a  painter  and  decorator  but  showed  no  signs  of  lead  poisoning,  his  nervous 
system  was  normal  except  for  a  sluggish  patellar  reflex;  after  two  months  of  treatment  with  baths,  hot 
packs  and  electricity  R.  V.  with  +1'5D.=  ^,  L.  V.  with  —  2-5  D.  =  ^;  after  further  treatment  the  patient 
improved  markedly  until  at  the  end  of  three  years  from  the  onset  R.  V.  with  +  2-25  D.  =  ^ — ■£§,  L.  V.  with 
—  4-0  D.  =  ~^,  the  nerves  were  white  with  clear  margins,  arteries  were  narrowed  and  fields  for  white  were 
full  excepting  a  few  small  islands  in  the  region  of  the  fixation  point.  VI.  18  died  aged  46;  she  was  normal 
and  married  but  had  no  children.  VI.  19,  aged  48,  complained  in  1897,  when  she  was  aged  20,  of  a  sudden 
lowering  of  vision  in  the  right  eye;  it  was  found  that  R.  V.  =  finger  counting  at  2  m.,  L.  V.  with  +  1*5  D.  =  §■; 
the  right  eye  showed  blurring  of  the  margins  of  the  nerve  and  marked  venous  congestion ;  there  was  a  small 
retinal  haemorrhage,  but  the  condition  responded  to  treatment  and  she  regained  full  visual  acuity  and 
normal  ophthalmoscopic  appearances.  In  the  autumn  of  1898  she  again  had  a  diminution  of  vision  in  both 
eyes  and  R.  V.  -  L.  V.  =  ff5^,  and  there  were  signs  of  optic  neuritis,  but  again  the  inflammatory  appearances 
cleared  up  and  vision  improved  though  the  nerves  were  now  markedly  pale  and  sharply  outlined,  also  the 
arteries  were  narrowed.  In  1901,  with  correction  of  +  T5  D.  in  each,  R.  V.  =  L.  V.  =£;  the  fields  showed 
signs  of  paracentral  scotomata.  The  recorder  suggests  that  the  recurrence  of  symptoms  in  this  case  is  in 
favour  of  their  hereditary  origin ;  the  patient  was  married  but  had  no  children.    VI.  20  died  aged  1  year. 

47—2 
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VI.  28  was  normal  and  aged  GO;  his  sister,  VI.  29,  died  at  the  age  of  62  and  according  to  the  statement 
of  her  daughter  she  had  a  sudden  onset  of  eye  disease  at  the  age  of  27  and  saw  badly  to  the  end  of  her 
life;  she  was  certainly  a  carrier  and  was  probably  also  herself  affected.  VI.  32,  aged  46,  VI.  33,  aged  55, 
and  VI.  35,  aged  49,  were  normal  though  VI.  33  transmitted  the  disease  to  one  of  her  four  sons. 

VII.  1  became  affected  at  the  age  of  16,  he  noticed  whilst  writing  that  he  could  no  longer  see;  the 
condition  remained  unchanged  and  he  had  to  give  up  his  work  as  a  joiner;  at  the  age  of  20  R.  V.  =  finger 
counting  at  2  m.,  L.  V.  =  finger  counting  at  J  m. ;  pupils  were  normal ;  both  discs  were  white  and  atrophic; 
retina  and  retinal  vessels  were  normal;  absolute  central  scotomata  were  demonstrated;  Wassennann  test 
negative.  VII.  3,  aged  34,  was  unaffected  and  had  a  young  son,  VIII,  1,  aged  6.  VII.  5  died  aged  33, 
she  had  two  sons  and  two  daughters  of  whom  one  daughter,  VIII.  5,  was  affected.  VII.  6  noticed  on  his 
way  to  school  one  morning,  at  the  age  of  1 1  years,  that  his  vision  suddenly  became  dim  and  when  he  reached 
school  he  was  unable  to  see  to  read;  some  slight  improvement  occurred  during  the  next  year;  he  was  now, 
at  the  age  of  43,  a  basket-maker  and  R.  V.  =  ■£§,  L.  V.  =  finger  counting  at  \  in. ;  discs  were  atrophic  vessels 
perhaps  narrowed;  central  scotomata  were  present  of  small  extent  in  the  right  and  large  in  the  left  eye; 
Wassennann  reaction  was  positive;  no  other  neurological  defects  were  found.  VII.  7  was  normal  and 
aged  42.  VII.  9,  at  the  age  of  7,  suddenly  found  that  he  saw  badly  at  school;  he  was  now  aged  45,  no 
improvement  had  occurred  and  R.  V.  =  L.  V.  =  finger  counting  at  3  m.;  pupils  reacted  normally;  discs  were 
greyish  white  and  absolute  central  scotomata  were  present;  Wassennann  test  was  negative.  Vll.  11,  aged 
34,  was  normal  and  had  four  young  children  then  alive.  VII.  13,  aged  47,  was  normal  but  had  an  affected 
son.  VII.  15  and  16  died  young.  VII.  18  was  aged  30  and  still  unaffected.  VII.  20,  21,  22  and  23  were  aged 
20,  18,  22  and  16  years  respectively.  VII.  26  and  27  were  both  affected  but  exact  age  of  onset  is  not 
given,  in  one  case  it  is  said  to  have  occurred  in  his  youth,  in  the  other  case  to  have  been  after  the  age  of 
20.  VII.  28,  29  and  30  represent  three  affected  brothers,  the  onset  was  sudden  in  each  case  and  occurred 
at  the  age  of  12  in  VII.  28  and  at  the  age  of  19  in  his  two  brothers;  all  are  said  to  see  very  badly. 
VII.  31,  two  sisters,  aged  30  and  27  respectively,  saw  well.  VII.  32,  now  aged  24,  had  suffered  during 
the  last  five  years  from  epilepsy  attacks  which  at  one  time  occurred  every  8  to  14  days;  for  two  years 
she  was  treated  with  bromide  and  luminal  after  which  the  frequency  of  attacks  gradually  diminished  and 
no  attack  had  occurred  during  the  last  five  months;  she  had  noticed  that  her  vision  was  diminishing  about 
two  years  ago  but  had  not  asked  advice  about  it  because  she  had  no  other  symptoms,  now  R.  V.  =  finger 
counting  at  1|  m.,  L.  V.  =  finger  counting  at  1  m. ;  pupils  had  a  sluggish  reaction  to  light;  discs  were  pale, 
especially  on  the  temporal  side;  bilateral  central  scotomata  were  present.  The  source  of  the  defect  in  VII.  32 
is  uncertain  in  the  absence  of  a  knowledge  of  the  family  history  of  her  mother,  VI.  27;  her  only  brother, 
VII.  33,  was  apparently  normal  up  to  the  time  of  his  death  at  the  age  of  26. 

VII.  34  died  aged  2.  VII.  35,  aged  49,  was  normal  but  had  an  affected  son.  VII.  37  was  normal, 
aged  39,  and  had  three  young  children.  VII.  39  died  aged  18;  his  sister  reports  that  he  became  affected 
at  the  age  of  12  and  was  almost  blind  from  a  disease  of  unrecognised  nature.  VII.  40,  aged  43,  was 
normal;  she  was  married  but  childless.  VII.  41,  aged  41,  became  affected  at  13  but  was  not  wholly  blind; 
he  was  in  an  institution  for  the  blind  for  five  years.  VII.  43  and  45  were  aged  36  and  32  respectively  and 
were  not  affected;  they  each  had  young  daughters.  VII.  47  was  aged  15.  Of  the  four  brothers,  VII.  48 — 50, 
three  were  normal  and  aged  30,  25  and  19  respectively,  the  fourth,  VII.  49,  aged  23,  suddenly  noticed 
a  diminution  of  vision  in  both  eyes  when  he  was  aged  21,  the  condition  progressed  for  a  few  days  since 
when  it  had  remained  stationary ;  six  months  after  the  onset  R.  V.  =  finger  counting  in  front  of  the  eyes, 
L.  V.  =  finger  counting  at  |  m. ;  the  right  pupil  reacted  only  slightly,  the  left  pupil  was  normal;  both  discs 
were  white  with  slightly  blurred  margins,  arteries  were  narrowed;  central  scotomata  were  present  in  the 
fields  with  slight  contraction  of  the  outer  limits;  Wassermann  test  negative;  examination  of  blood  and  of 
cerebro-spinal  fluid  revealed  nothing  abnormal.    VII.  51  and  52,  aged  24  and  20  respectively,  were  normal. 

VIII.  1  was  aged  6.  VIII.  2,  3  and  4,  aged  24,  22  and  20  respectively,  were  normal.  VIII.  5,  now 
aged  18,  noticed  suddenly  when  she  was  aged  12  that  she  saw  badly  with  both  eyes;  according  to  the 
statement  of  her  mother  her  right  vision  had  definitely  improved  since  that  date  when  R.  V.  =  L.  V.  =  „'.  ; 
examined  at  18,  R.  V.  =  ^,  L.  V.  =  finger  counting  at  \  m. ;  pupils  were  normal ;  the  discs  showed  a  medium 
grade  of  atrophy;  small  absolute  central  scotomata  were  present  in  the  fields  with  concentric  contraction 
of  the  outer  limits  to  30° — 40°;  Wassermann  test  negative. 

VIII.  6,  aged  16,  VIII.  7,  8,  9,  aged  24,  21  and  16  respectively,  and  VTII.  10,  11,  12,  13,  aged  14,  12, 
10  and  6  respectively,  were  none  of  them  yet  affected.  VIII.  14  died  aged  \\  years.  VIII.  15,  aged  9, 
became  affected  at  the  age  of  8;  a  few  months  from  the  onset  papillae  were  pale  on  the  temporal  side  and 
V.  =  finger  counting  at  1*7  m. ;  some  improvement  occurred  and  a  year  after  the  onset  R.  V.  =  ■£$-  -\  , 
L.  V.  =T6T;  pupils  were  normal;  discs  showed  a  medium  grade  of  atrophy.  VIII.  16,  aged  26,  and  three 
of  his  siblings,  aged  19,  17  and  16  respectively,  were  still  unaffected  but  one  brother,  VIII.  17,  aged  23, 
became  suddenly  affected  at  the  age  of  18  and  there  had  been  no  recovery  since  that  date.  VIII.  22,  aged  16, 
became  almost  completely  blind  in  eight  days  at  the  age  of  7,  some  improvement  had  occurred  since  that 
time  and  at  the  age  of  14  R.  V.  =  ,f's,  L.  V.  -  ,-".  ;  pupils  were  normal;  discs  showed  white  atrophy; 
Wassermann  test  was  negative.  VIII.  21,  aged  19,  was  unaffected.   Other  members  of  this  generation  were  all 
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quite  young:  VIII.  23  and  24,  aged  12,  VIII.  25,  aged  3,  VIII.  26,  died  aged  2,  VIII.  27,  aged  2|, 
VIII.  28,  aged  1,  VIII.  29,  aged  8,  VIII.  30,  aged  4,  and  VIII.  31,  aged  U. 

X-ray  examination  of  the  skull  was  made  in  the  case  of  VI.  4,  VII.  1,  VII.  6,  VII.  9,  VII.  49,  and 
VIII.  22;  in  all  cases  nothing  abnormal  was  found  and  the  sella  turcica  was  normal.  Abderhalden's 
reactions  were  examined  for  seven  individuals  as  a  possible  means  of  determining  whether  there  is  any 
underlying  defect  of  the  internal  secretions  in  these  cases.  The  results  are  collected  in  a  table:  it  would 
be  of  interest  to  have  comparative  observations  on  normal  members  of  the  stock  and  on  an  adequate  number 
of  individuals  of  the  general  population;  no  significant  conclusion  can  be  drawn  from  the  values  given. 
Consanguinity.    Bibl.  No.  135. 

Fig.  717.  Taylor  and  Holmes's  Case.  "C."  Family.  Eight  cases  of  hereditary  optic  atrophy  in  an 
extensive  pedigree  of  four  generations;  the  disease  occurred  in  males  only  but  was  transmitted  through 
unaffected  females  of  the  stock.  I.  1 1  suffered  from  occasional  severe  attacks  of  what  was  believed  to  be 
migraine,  she  died  aged  71;  I.  13  died  aged  68,  she  had  one  healthy  son,  II.  25,  who  was  the  father  of 
four  healthy  children;  I.  17  is  reported  to  have  had  bad  eyes  and  to  have  been  nearly  blind,  he  was 
somewhat  crippled  with  rheumatism;  I.  11  had  ten  children  of  whom  II.  11,  Charles  C,  aged  55  (1913), 
became  suddenly  blind  in  the  right  eye  in  1907,  some  months  later  the  left  eye  became  affected;  vision 
improved  a  little  within  the  first  year,  since  when  the  condition  had  remained  stationary;  both  fields 
showed  large  central  scotomata;  for  four  years  this  patient  had  complained  of  a  steady  aching  pain  in  his 
right  leg,  also  during  the  last  year  of  slight  numbness  in  his  hands  and  fingers  but  no  tingling  or  pain; 
he  further  had  some  difficulty  regarding  micturition ;  there  was  no  history  of  excess  in  the  use  of  alcohol 
and  the  patient  smoked  about  one  ounce  of  Navy  Cut  in  a  week.  II.  14,  Thomas  C,  now  aged  49  (1913), 
at  the  age  of  20  had  suddenly  noticed  one  day  that  "the  road  looked  as  if  I  could  not  get  any  further,  as 
if  it  ended  in  the  sky";  within  a  week  he  had  to  give  up  his  work  and  has  been  unable  to  work  since; 
he  said  that  his  two  cousins,  II.  35  and  36  who  died  aged  31  and  27  respectively,  were  "just  like  me,  they 
could  not  see  what  they  looked  at";  29  years  after  the  onset  II.  14  was  examined  and  it  was  noted  that 
both  optic  discs  were  pale,  the  vessels  were  normal;  there  was  probably  no  peripheral  contraction  of  fields 
but  central  scotomata  were  present;  this  man  had  suffered  from  severe  periodic  headaches  for  the  past  15 
or  20  years  which  were  frequently  unilateral  but  which  were  becoming  less  frequent;  visual  phenomena 
sometimes  accompanied  these  headaches. 

II.  20,  Henry  C,  aged  43,  had  an  operation  for  cataract  at  the  age  of  13,  no  improvement  of  sight 
followed.  II.  23,  Francis  C,  aged  36  (1911),  had  a  history  of  headaches  and  optic  neuritis  in  1902;  he  was 
now  found  to  have  large  central  scotomata;  optic  discs  were  pale;  the  fundus  was  otherwise  normal. 
II.  33,  aged  56  (1913),  was  not  quite  blind;  his  vision  had  suddenly  become  affected  26  years  ago;  he  also 
suffered  from  severe  migraine  with  visual  spectra;  vision  had  failed  in  his  two  brothers  at  about  the  age 
of  17  years.  III.  24,  aged  43  (1913),  was  the  only  case  of  the  disease  in  his  generation;  he  could  see  quite 
well  until  the  age  of  30  when  he  suddenly  became  blind ;  the  left  eye  was  now  quite  blind  and  the  right 
nearly  so;  he  had  been  a  soldier  and  had  smoked  heavily  but  had  given  up  the  use  of  tobacco  for  a  consider- 
able while;  there  was  no  history  of  venereal  disease  or  of  alcoholic  excess;  his  sight  had  been  unchanged  for 
13  years.  III.  24  had  two  children  of  whom  IV.  1,  aged  21,  had  a  high  degree  of  myopia  and  IV.  2 
suffered  from  migraine.  The  eldest  son  of  II.  31  had  always  had  poor  sight  and  did  not  attend  school  after 
the  age  of  7  on  this  account;  he  and  his  brother,  aged  31,  were  myopic. 

The  three  eldest  children  of  II.  11  were  aged  32,  30  and  29  respectively,  two  of  his  later  born  children 
died  in  infancy.  II.  14  had  two  children  aged  24  and  22  respectively;  the  children  of  II.  18,  II.  21  and 
II.  23  were  all  under  16  years  of  age;  III.  21  represents  five  children  who  died  in  infancy;  III.  22  had 
an  orbital  tumour  and  died  aged  18;  III.  27  died,  aged  16,  from  phthisis;  III.  31  died  aged  14.  III.  36 
died  aged  3  years.    No  consanguinity.    Bibl.  No.  100. 

Fig.  718.  Waardenburg's  Case.  Eleven  cases  of  optic  atrophy  in  three  generations.  I.  1  was  deaf  but 
saw  well;  his  wife  died  rather  young  from  disease  of  the  breast;  they  had  three  children  of  whom  two, 
II.  3  and  5,  were  believed  to  have  had  normal  vision  and  one  daughter,  II.  2,  was  affected  according  to  the 
statement  of  her  daughter,  III.  2.  II.  1  had  normal  vision;  II.  1  and  2  had  5  children  of  whom  III.  2 
suddenly  became  affected  at  the  age  of  19;  no  improvement  had  occurred  in  her  vision  since  that  time; 
she  is  now  aged  55,  has  bilateral  absolute  central  scotomata  with  normal  peripheral  limits  to  her  fields; 
both  papillae  are  white  with  clearly  defined  margins;  vessels  are  normal.  III.  4,  aged  53,  married  a  normal 
woman  at  the  age  of  25 ;  he  was  himself  blind  from  the  ages  of  28  to  34  years,  after  this  improvement 
occurred;  now  his  papillae  were  pale  especially  on  the  temporal  side,  vessels  were  unchanged,  small 
paracentral  scotomata  were  present  and  colours  were  seen  better  with  the  left  than  with  the  right  eye; 
he  had  three  normal  children  and  several  young  grandchildren.  III.  5  saw  well  but  was  deaf;  he  married 
a  member  of  an  affected  stock  (V.  16  of  Fig.  708)  but  they  had  no  children.  III.  7,  aged  48,  was  blind  for 
five  years  from  the  ages  of  12  to  17  but  after  this  great  improvement  occurred  and  he  was  able  to  carry  on 
work  as  a  tailor;  ophthalmoscopical  appearances  were  the  same  as  for  III.  4;  he  was  night-blind.  III.  8, 
aged  46,  was  affected  at  the  age  of  18  but  improvement  had  occurred;  ophthalmoscopical  appearances  were 
the  same  as  for  his  affected  brothers. 
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II.  3  married  a  normal  man  who  was  still  living  and  aged  72;  he  said  that  his  wife,  who  died  aged  52, 
had  always  seen  well  with  the  help  of  spectacles;  they  had  seven  children  of  whom  III.  9,  aged  45,  was 
unmarried,  he  had  been  blind  from  the  ages  of  23  to  26  years,  he  was  under  treatment  in  Germany  and 
lived  too  far  away  to  be  examined  by  the  recorder,  but  he  is  said  to  have  always  been  able  to  go  about 
alone  and  to  have  improved  so  much  that  he  was  now  able  to  read  again.  III.  11  was  normal  and  had  a 
healthy  daughter.  III.  13,  aged  43,  became  blind  suddenly  at  the  age  of  18;  at  the  age  of  20  gradual 
improvement  occurred;  he  had  a  son  whose  age  is  not  given  but  who  had  apparently  not  yet  shown  signs 
of  the  disease.  III.  14  saw  well.  III.  16,  aged  35,  became  blind  at  the  age  of  20;  she  has  improved 
a  little  but  is  unable  to  read  or  do  needlework;  she  can  recognise  people  at  a  distance  of  1  m. ;  she  is 
married  and  has  a  son  who  has  not  yet  become  affected.  III.  17,  aged  35,  sees  well  but  is  deaf.  III.  19, 
aged  32,  lost  his  distinct  vision  at  the  age  of  19,  in  three  weeks;  three  years  before  he  had,  following  a  fall 
whilst  skating,  been  unable  to  see  for  an  hour;  he  now  has  large  absolute  central  scotomata  witli  normal 
peripheral  limits  to  his  fields  of  vision;  a  severe  grade  of  atrophy  of  the  discs  is  present;  he  has  three 
healthy  small  children. 

III.  2  married  a  man  with  normal  vision  and  had  four  children  of  whom  two  were  affected  and  two 
daughters,  IV.  4,  aged  22  and  20  years  respectively,  were  still  normal  and  unmarried.  IV.  2,  now  aged  2G, 
became  affected  at  the  age  of  20;  she  was  never  wholly  blind  and  some  improvement  occurred  but 
she  remained  unable  to  see  to  read  or  sew;  she  has  a  daughter  aged  2  years.  IV.  3,  aged  24,  became 
affected  at  the  age  of  20  whilst  on  military  service  in  Utrecht;  he  has  central  scotomata  but  was  never 
totally  blind  and  some  improvement  has  occurred.    No  consanguinity  recorded.    Bibl.  No.  131. 

Fig.  719.  Klopfer  and  Barth's  Case.  Hereditary  optic  atrophy  in  seven  males  of  a  very  extensive 
pedigree.  The  history,  originally  published  by  Klopfer  in  1898,  was  greatly  extended  and  brought  up-to- 
date  by  Barth  in  1921,  who  discovered  two  further  affected  members  of  the  stock,  VIII.  40  and  VII.  41, 
and  shows  in  his  paper  that  all  the  affected  members  are  amongst  the  descendants  of  IV.  20  and  21.  We 
cannot  be  sure  that  all  the  affected  members  of  the  stock  have  been  discovered;  the  stock  founded  by 
IV.  20  and  21  appears  to  be  the  source  of  the  defect  and  we  think  it  unlikely  that  the  number  of  consan- 
guineous marriages  amongst  the  descendants  of  I.  1  and  2  has  influenced  the  occurrence  of  the  defect. 
The  present  pedigree  of  ten  generations  has  been  formed  by  combining  the  pedigrees  given  by  Klopfer 
with  information  from  five  pedigrees  worked  out  by  Barth. 

IX.  15,  a  clerk,  noticed  at  the  age  of  21  that  there  was  a  cloud  gradually  becoming  thicker  before  both 
his  eves;  about  a  month  later  he  was  unable  to  carry  on  his  work;  there  was  no  history  of  trauma  or  of 
acute  disease  or  of  syphilis  to  account  for  the  origin  of  the  disease;  the  patient  drank  only  with  moderation 
and  smoked  seldom;  he  was  well  at  the  time  with  a  good  appetite  and  no  liability  to  headaches  or  fainting; 
he  was  treated  with  mercury  and  strychnine.  Five  months  after  the  onset  Klopfer  saw  IX.  15  and  found 
that  R.  V.  =  finger  counting  at  }>  m.,  L.  V.  =  finger  counting  at  li  m. ;  of  colours  only  blue  was  recognised ; 
no  contraction  of  the  peripheral  boundary  of  the  visual  fields  was  found  but  a  thick  grey  shadow  appeared 
to  overlay  the  whole  held  and  central  scotomata  were  present ;  the  nerve  was  a  little  paler  than  normal ; 
retinal  vessels  were  normal  and  no  signs  of  neuritis  were  present.  Five  years  later  there  was  no  change  in 
the  patient's  vision  but  now  there  was  a  marked  atrophic  discoloration  and  excavation  of  the  optic  nerve. 

IX.  13  at  the  age  of  24  went  to  hospital  with  the  statement  that  since  about  8  weeks  he  had  noticed 
a  very  marked  diminution  in  his  vision;  up  to  this  time  he  had  good  sight  and,  as  a  soldier,  was  a  good 
shot;  his  vision  was  now  reduced  to  finger  counting  at  5  m.  for  the  left  eye  and  at  4  m.  for  the  right; 
he  recognised  all  colours;  there  was  no  contraction  of  the  visual  fields  and  no  demonstrable  scotomata; 
nothing  abnormal  appeared  on  ophthalmoscopic  examination.  Three  years  later  he  was  again  seen;  he  had 
not  been  ill  since  his  first  examination  and  reported  that  he  had  never  had  venereal  disease  and  was  a  very 
moderate  smoker  and  drinker;  vision  was  now  reduced  to  finger  counting  at  1  m.  for  the  right  eye  and  at 
2  m.  for  the  left;  bilateral  central  scotomata  were  present  and  blue  was  the  only  colour  recognised;  the 
nerves  were  now  white  and  atrophic.  A  similar  history  is  given  in  the  case  of  IX.  16  who  became  affected 
at  the  age  of  20.  IX.  6,  first  cousin  to  the  three  affected  brothers,  became  affected  with  the  same  disease 
at  the  age  of  20.    VII.  27  became  affected  at  the  age  of  23  years. 

The  stock  in  other  respects  appears  to  have  been  particularly  healthy  and  vigorous;  no  disease  of  the 
nervous  system  or  tuberculosis  or  other  hereditary  defect  was  known  to  have  occurred  in  it;  none  of  the 
cases  improved  with  treatment.    Consanguinity.    Bibl.  Nos.  56,  118. 

Fig.  720.  Reeder's  Case.  Hereditary  optic  atrophy  in  a  mother  and  two  daughters,  two  sons  had  normal 
vision;  the  patients  were  above  the  average  in  intelligence,  they  were  well  nourished  and  had  no  history 
of  other  hereditary  defect;  X-rays  showed  no  abnormality  in  the  skull:  Wassermann  reactions  were 
negative.  I.  1,  Mrs  R.  W.,  aged  28  (1915),  was  first  seen  in  1915  when  R.  V.  =  1?J5%,  or  with  -15  cyl. 
axis  180°  =T2ff°o  ;  L.  V.  =T§7 ,  or  with  -  1-5  cyl.  axis  5°  =  j2^;  vitreous  was  clear,  discs  very  pale  with  well 
defined  margins,  lamina  cribrosa  slightly  visible;  arteries  and  veins  were  very  small;  no  macular  or 
peripheral  lesions  were  seen;  fields  were  full  for  form  but  showed  marked  contraction  for  all  colours  with 
central  scotomata  for  blue.    In  1926,  R.  V.  =  L.  V.  =  y-*ff,  with  correction  R.  V.  =  L.  V.  =  „-ff°5 ;  discs  were 
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very  pale  and  blood  vessels  were  more  atrophic;  fields  showed  paracentral  contraction  with  no  central 
vision  for  blue  or  red.  II.  1,  L.  W.,  aged  14  (1926),  had  had  rapidly  failing  vision  during  the  past  four 
months;  she  had  always  been  a  very  robust  child,  periods  commenced  at  the  age  of  13;  she  had  had 
frequent  headaches  during  the  past  few  months  and  could  now  only  read  for  a  few  minutes  at  a  time; 
R.  V.  =L.  V.  =-jfo  ;  with  +  2-0  sph.  0-5  cyl.  axis  90°  R.  V.  =  L.  V.  =  T2^ ;  media  were  clear;  discs  were 
pale  with  well  defined  margins  and  slight  central  cupping;  fields  were  full  for  form  but  contracted  for  all 
colours  to  within  10°.  II.  2,  F.  W.,  aged  9  (1926),  had  complained  of  seeing  badly  for  the  past  year; 
R.  V.  =  2Tnr>  -L-  V-  =  2inr >  or  w^n  +  ^'0  sph-  R-V.  =■§■§ — 1,  L.  V.  =  ^g-;  media  were  clear,  discs  pale; 
vessels  normal ;  fields  were  normal  for  form ;  for  colours  the  right  field  was  contracted  to  within  20°  and 
the  left  to  within  10°.  We  are  not  told  the  age  of  onset  of  the  disease  for  I.  1,  nor  the  ages  of  the  two  at 
present  unaffected  brothers.    No  consanguinity  recorded.    Bibl.  No.  144. 

Fig.  721.  Leber's  Case  IV.  Hereditary  optic  atrophy  in  II.  1  and  in  his  two  maternal  uncles.  II.  1 
became  affected  at  the  age  of  16  or  17  years,  the  condition  progressed  rapidly  for  about  a  fortnight  since 
when  it  had  remained  stationary;  central  scotomata  were  present;  the  peripheral  fields  of  vision  were  not 
contracted;  ophthalmoscopic  examination  was  negative  when  first  seen,  later  white  coloration  of  the  optic 
nerve  was  noted.  I.  2  saw  well;  her  two  brothers  became  affected  at  about  the  same  age  as  II.  1;  both 
were  still  living  and  their  vision  was  said  to  have  remained  unchanged  for  a  long  period  of  years.  No 
consanguinity  recorded.    Bibl.  No.  8. 

Fig.  722.  Miigge's  Case.  Hereditary  optic  atrophy  in  two  brothers;  the  parents  were  living  and  saw 
well;  one  brother,  aged  21,  saw  well;  two  brothers,  aged  10  and  11  years  respectively,  had  not  yet  shown 
signs  of  the  disease;  one  sister  saw  well.  II.  1,  George  K.,  aged  23,  did  not  know  at  what  age  he  became 
affected  but  he  had  been  unable  to  read  easily  at  school;  now  R.  V.  =  1XS,  L.  V.  =  xV>  snght  improvement 
followed  injections  of  strychnine;  the  temporal  side  of  both  discs  was  white;  vessels  were  normal.  II.  3, 
Frederick  K.,  aged  19,  first  noticed  a  diminution  of  vision  at  the  age  of  121;  about  two  years  later 
R.  V.  =  L.  V.  =^;  the  discs  were  pale  particularly  in  the  temporal  halves.  No  consanguinity  recorded. 
Bibl.  No.  93. 

Fig.  723.  Pines  and  Tron's  Case.  Hereditary  optic  atrophy  in  five  of  the  six  brothers  of  a  sibship  of 
thirteen;  all  the  seven  sisters  had  died  under  the  age  of  3  years  from  scarlet  fever,  measles,  or  inflammation 
of  the  lungs;  all  the  brothers  were  of  nervous  and  irritable  temperaments;  a  maternal  uncle  had  hereditary 
optic  atrophy.  The  father,  I.  1,  died,  aged  60,  from  typhus  but  was  otherwise  healthy;  the  mother,  I.  2, 
was  nervous  but  saw  well  and  had  normal  fundi.  I.  3  died  aged  36,  at  the  age  of  12,  his  vision  became  so 
dim  that  he  could  not  see  to  read  or  write  and  atrophy  of  the  optic  nerve  was  diagnosed  by  an  ophthal- 
mologist; during  the  three  years  following  the  onset  of  the  disease  considerable  improvement  in  vision 
occurred  and  the  patient  could  again  see  to  read  and  write. 

II.  1,  Nikola,  aged  40,  had  measles  and  scarlet  fever  in  childhood;  at  the  age  of  28  years  his  vision 
became  dim  and  atrophy  of  the  optic  nerve  was  diagnosed;  strychnine  was  given  without  any  result; 
hypnosis  was  then  tried  and  was  followed  by  improvement  and  now  R.  V.  =  L.  V.  =  1 ;  refraction  was 
emmetropic;  media  normal;  the  discs  were  white  with  sharply  cut  margins  and  narrowed  arteries;  fields 
for  white  were  normal  at  the  peripheral  boundaries  but  a  relative  central  scotoma  was  present;  fields  for 
colour  were  much  contracted,  especially  for  red.  II.  2,  Basil,  aged  38,  had  seen  badly  since  the  age  of  20; 
the  onset  of  the  disease  was  sudden;  he  now  had  lung  disease  but  carried  on  his  work;  the  ophthalmoscope 
showed  atrophy  of  the  optic  nerve;  he  had  central  scotomata  for  red  and  green.  II.  3,  Paul,  died  ao-ed 
26  years;  he  began  to  see  badly  at  the  age  of  14  when  optic  atrophy  was  diagnosed;  the  condition 
improved  and  he  could  see  to  read  and  write.  II.  5,  Peter  A.,  aged  32,  was  born  at  term  and  appeared  to 
be  normally  developed;  he  had  scarlet  fever,  measles  and  diphtheria  as  a  child  and  went  to  school  at  the 
age  of  9  years;  at  the  age  of  14  he  had  an  operation  for  strabismus;  from  the  age  of  23  he  had  had  frequent 
headaches;  since  1917  he  had  worked  very  strenuously  in  political  movements  for  the  Russian  revolution 
and  had  had  little  sleep  owing  to  much  night  work;  he  was  on  one  occasion  drunk  for  a  month;  at  28  he 
married  but  his  wife  had  left  him;  he  was  very  querulous  and  irritable  and  was  sent  to  a  psychiatrical 
department  on  account  of  temperamental  difficulties.  At  the  age  of  31  he  had  typhus,  and  in  the  same  year 
he  noticed  a  cloud  before  his  eyes  on  getting  up  one  morning  and  could  only  see  dimly;  there  had  been  no 
change  in  his  vision  in  the  last  six  months;  syphilis  was  denied;  he  drank  and  smoked  occasionally; 
refraction  was  emmetropic;  R.  V.  =  fingers  at  35  cm.,  L.  V.  =  fingers  at  20  cm.;  media  were  clear-  the 
papillae  were  pale  and  sharply  outlined;  arteries  were  narrowed;  temporal  boundaries  of  visual  fields  were 
contracted  and  large  absolute  central  scotomata  were  present;  yellow,  red  and  green  were  mostly  not 
recognised.  II.  4,  Georg,  aged  33,  became  affected  at  the  age  of  31 ;  he  had  measles  and  scarlet  fever  in 
childhood  and  following  these  had  some  lung  and  kidney  trouble;  at  28  he  had  typhus;  he  had  epilepsy 
with  attacks  once  a  month;  refraction  was  emmetropic;  R.  V.  =  L.  V.  =  005 ;  media  were  normal-  the 
visual  fields  were  contracted  in  the  temporal  region  and  relative  central  scotomata  were  present;  green,  red 
and  yellow  were  not  recognised.  III.  6,  Konstantin,  aged  24,  had  normal  vision  and  fundi  but  he  was 
still  below  the  ages  at  which  three  of  his  brothers  had  manifested  the  disease. 
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Three  of  the  brothers  had  asymmetry  of  the  face,  three  brothers  had  horizontal  nystagmus  and 
syndactylous  toes.    No  consanguinity  recorded.    Bibl.  No.  136. 

Plate  LI.  Fig.  72  1.  Norton's  Case.  Hereditary  optic  atrophy  in  eleven  males  in  three  generations. 
11.7  died  unmarried;  it  was  not  known  at  what  age  he  became  affected  with  optic  atrophy  but  the  onset 
was  believed  to  have  occurred  rather  late  in  life;  al  the  age  of  60  he  was  drowned  through  walking  into 
a  pond;  he  had  one  brother,  II.  5,  who  was  unaffected,  and  had  nine  normal  children,  also  three  sisters, 
all  of  whom  married  and  transmitted  the  disease.  Thus  II.  2  had  eight  children  of  whom  III.  1,  aged  64, 
became  affected  ai  the  age  of  25,  III.  "_',  herself  normal,  transmitted  the  defect  to  three  of  her  sons,  and 
III.  4,  aged  62,  became  himself  affected  at  the  age  of  23;  two  sons  and  three  daughters  of  II.  2  appear  to 
have  been  normal  and  to  have  remained  unmarried.  II.  3  had  a  normal  son,  III.  11,  whose  children  and 
grandchildren  were  Likewise  normal;  a  normal  daughter,  III.  12,  who  did  not  transmit  the  disease  to  her 
son  or  daughter;  a  daughter,  III.  14,  whose;  only  son,  IV.  22,  was  affected;  a  son,  III.  16,  aged  50,  who 
became  affected  at  the  age  of  24  and  still  had  such  bad  sight  that  he  was  unable  to  work;  a  normal 
unmarried  daughter,  III.  18.  II.  8  had  a  son,  III.  24,  aged  56,  who  became  affected  at  the  early  age  of 
15  but  whose  sight  had  much  improved;  of  the  other  children  of  II.  8,  one  son,  III.  28,  was  normal  and 
of  the  six  normal  daughters  two  were  unmarried  and  one,  III.  33,  transmitted  the  disease.  Of  the  three 
affected  sons  of  III.  2,  IV.  2,  aged  44,  became  affected  at  the  age  of  30  and  was  now  blind;  IV.  4,  aged 
40,  became  affected  at  32,  the  left  eye  was  first  attacked  and  the  right  a  fortnight  later;  a  few  days  after 
the  onset  he  was  unable  to  read  large  type  and  his  vision  steadily  deteriorated  for  two  years ;  now  he  sees 
so  little  that  he  has  to  be  led  about.  At  the  time  of  onset,  IV.  4  was  smoking  about  one  ounce  of  shag 
weekly  and  was  a  moderate  drinker,  but  he  discontinued  these  habits;  he  had  influenza  a  month  before 
the  onset;  his  pulse  was  slow  and  he  suffered  from  cold  extremities;  he  had  fallen  three  times,  without 
losing  consciousness,  at  intervals  of  about  three  years ;  R.  V.  =  L.  V.  =  hand  movements ;  pupils  reacted 
well  but  the  reaction  to  light  was  not  well  maintained ;  discs  were  markedly  pale,  physiological  cups  more 
or  less  filled  in;  vessels  were  rather  small.  IV.  5,  aged  30,  became  affected  at  the  age  of  17;  he  cannot 
now  see  well  enough  to  work  but  is  able  to  read  large  type. 

IV.  22,  now  aged  35,  the  only  son  of  III.  14,  became  affected  at  the  age  of  14;  the  left  eye  was  first 
attacked  and  the  right  eye  a  few  days  later;  he  had  always  been  in  good  health  and  was  a  non-smoker;  pupils 
reacted  well  but  response  to  light  was  not  well  maintained;  now  R.  V.  =L.  V.  =  £;  discs  somewhat  pale, 
physiological  cups  partly  filled  in ;  vessels  were  a  good  size ;  visual  fields  were  full  and  no  scotomata  were 
found;  this  case,  with  a  history  of  early  onset,  had  thus  regained  normal  vision.    IV.  51,  aged   19,  son  of 

III.  33,  complained  that  his  sight  had  become  so  bad  that  he  had  had  to  give  up  his  work;  he  had  first 
noticed  a  mistiness  in  the  vision  of  the  left  eye  four  months  before,  which  in  a  few  days  had  become  bad 
enough  to  prevent  his  reading  large  type  with  that  eye;  a  fortnight  later  the  right  eye  became  affected  and 
his  vision  was  so  much  reduced  that  he  was  unable  to  go  out  alone;  he  was  well  nourished  and  had 
smoked  cigarettes  occasionally  before  his  eyes  became  affected;  he  was  practically  an  abstainer  and  had 
always  had  good  health  but  suffered  from  cold  hands  and  feet  and  chilblains  in  the  winter.    The  parents  of 

IV.  51  were  not  consanguineous  and  no  epilepsy  had  occurred  in  the  family;  his  blood  pressure  was  normal, 
urine  normal,  nervous  system  normal;  R.  V.  =L.  V.  =^,  excentric  fixation;  pupils  reacted  briskly  but 
reaction  to  light  was  not  well  maintained;  an  absolute  central  scotoma  surrounded  by  a  partially 
scotomatous  area  extending  to  about  15°  from  the  centre  was  present  in  each  field;  peripheral  limits  for 
white  were  normal;  the  ophthalmoscopic  appearances  were  those  of  a  mild  neuritis;  fifteen  months  from 
the  onset  vision  was  the  same  but  slight  atrophy  of  the  discs  was  now  present.  IV.  52,  brother  to  IV.  51, 
aged  17,  became  affected  at  the  age  of  9,  his  sight  was  bad  for  a  year  and  then  rapidly  improved;  he  was 
a  stout,  ruddy,  well-nourished  youth;  this  patient  suffered  from  cold  feet  and  chilblains  nearly  all  the  year 
but  in  other  respects  had  always  had  good  health;  he  was  an  abstainer  and  smoked  only  a  few  cigarettes 
a  week;  nervous  system  was  normal  and  urine  normal;  R.  V.  =L.  V.  =£  nearly;  discs  were  a  little  pale; 
vessels  a  good  size  and  physiological  cups  slightly  filled  in;  there  were  marked  shimmery  reflexes  seen  all 
over  the  fundi  which  were  more  marked  along  the  course  of  the  vessels;  no  definite  scotomata  were  found 
and  peripheral  limits  of  the  fields  were  normal.  The  recorder  concludes  that  early  onset  would  appear  to 
suggest  a  favourable  prognosis.    No  consanguinity  recorded.    Bibl.  No.  102. 

Fig.  725.  Batten's  Case.  This  family  has  been  under  observation  at  various  hospitals  by  Nettleship, 
Lawford,  Worth,  Batten  and  Paton  since  1896  and  members  of  it  are  still  seen  at  intervals  and  have 
recently  been  reported  upon.  Five  brothers  of  a  sibship  of  eleven  are  affected  with  hereditary  optic  atrophy. 
I.  1  is  reported  to  have  lost  his  sight  after  a  slight  accident  and  never  recovered  it;  I.  2  had  a  daughter 
who  was  blind  and  idiotic;  I.  4  and  5,  parents  of  the  affected  sibships,  were  believed  to  see  well;  they  were 
still  living  when  the  case  was  reported  in  1909. 

II.  2,  aged  58  (1925),  had  a  son  aged  13.  II.  4,  aged  56  (1925),  became  affected  at  the  age  of  27,  the 
left  eye  was  first  affected  and  the  light  eye  5  months  later;  he  used  to  smoke  3  ounces  of  shag  a  week  and 
drank  in  moderation  ;  there  was  a  history  of  venereal  disease  seven  years  previously.  II.  5,  aged  54  (1925), 
had  undergone  treatment  at  Moorfields;  he  is  reported  to  have  lost  his  sight  at  the  age  of  33  years;  he  was 
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married  and  had  one  son,  aged  28  (1925),  and  a  daughter;  the  son  was  believed  to  be  normal  at  this  date. 
II.  7,  aged  52  (1925),  was  examined  at  the  age  of  24  when  Ins  sight  was  normal;  he  writes  that  he  lost 
his  sight  a  day  before  he  was  27  years  of  age;  he  has  two  daughters  and  a  son,  aged  26  (1925),  not  yet 
affected.  II.  9,  aged  49  (1925),  was  a  heavy  smoker;  his  sight  began  to  fail  at  the  age  of  22,  the  right 
eye  one  month  before  the  left.  II.  10  died  aged  12  years.  II.  11,  aged  44  (1925),  reported  that  his  sight 
had  failed  in  both  eyes  fairly  suddenly  ten  months  ago;  he  had  been  subject  to  "nervous  breakdowns"  witli 
severe  headaches  since  the  war ;  now  vision  in  both  eyes  was  reduced  to  hand  movements ;  fields  showed 
concentric  contraction  and  discs  were  of  a  dead  white  pallor.  II.  12,  aged  42,  had  four  children  of  whom 
the  only  boy  was  aged  10  years.  II.  14  and  15  were  aged  41  and  38  years  respectively.  The  only  unaffected 
male  of  this  sibship  was  aged  34  in  1925  and  thus  was  still  below  the  age  at  which  II.  11  became  affected. 
The  question  of  lead  poisoning  was  raised,  as  at  least  three  of  the  affected  brothers  were  plumbers,  but  there 
was  no  decided  evidence  of  plumbism.  There  was  no  recovery  in  any  of  the  cases.  No  consanguinity 
recorded.    Bibl.  No.  85,  p.  clxxxi,  with  additional  notes. 

Fig.  726.  Jameson  Evans's  Case.  (Taken  from  Nettleship.)  Leber's  disease  in  seven  males  of  three 
generations.  No  information  could  be  obtained  concerning  the  parents  or  ancestry  of  generation  I.  I.  2, 
7  and  12  represent  three  affected  brothers  in  a  sibship  of  seven;  I.  4  and  8  were  two  unaffected  brothers 
whose  children  saw  well;  I.  5  and  10  represent  two  sisters  who  saw  well.  I.  10  had  two  daughters  who 
saw  well.    I.  5  transmitted  the  defect  to  three  of  her  four  sons  who  reached  adult  life;  one  of  her  daughters, 

II.  9,  had  an  affected  son,  III.  6.  III.  5  died  in  infancy,  III.  7,  8  and  9  were  young  at  the  time  of  the 
investigation.  No  information  is  given  of  the  severity  of  the  disease  or  of  its  progress,  or  of  the  age  of 
onset,  but  III.  6  was  aged  14,  so  that  the  age  of  onset  in  his  case  must  have  been  relatively  early.  No 
consanguinity  recorded.    Bibl.  No.  85,  p.  clxxxvi. 

Fig.  727.  de  Keersmaecker's  Case.  III.  4,  aged  19,  reported  that  three  months  previously  he  had  noticed 
a  sudden  diminution  of  visual  acuity  which  had  progressed  in  spite  of  treatment  until,  after  six  weeks,  he 
had  had  to  give  up  his  work ;  the  condition  had  remained  stationary  since ;  he  complained  of  a  large  black 
spot  which  covered  the  centre  of  his  visual  field;  on  ophthalmoscopic  examination  it  was  found  that  the 
media  were  transparent,  the  papillae  pale,  the  arteries  narrowed,  the  veins  dilated  and  tortuous ;  vision  was 
reduced  to  finger  counting  with  difficulty.  The  patient  had  not  done  work  which  exposed  him  to  any  kind 
of  intoxication  and  there  was  no  history  of  specific  disease  or  alcoholism;  his  father  was  epileptic  but  had 
normal  vision;  his  mother  had  good  health  and  vision,  her  sisters  also  had  normal  sight  but  all  her  four 
brothers  were  amblyopic.  II.  6,  aged  40,  had  amblyopia  which  came  on  at  the  age  of  20  years  and  had 
remained  stationary  ever  since.  II.  5,  aged  45,  never  complained  of  his  sight  until  the  age  of  40  when  he 
had  severe  headaches  for  several  weeks  followed  by  a  rapid  failure  of  vision  on  account  of  which  he  had 
to  give  up  his  work;  the  condition  had  remained  stationary.  II.  3,  aged  49,  had  violent  headaches  at  the 
age  of  32  years  followed  by  a  diminution  of  vision;  after  about  six  weeks  there  was  some  improvement  and 
since  then  the  condition  had  remained  unchanged;  he  had  a  son,  aged  29,  with  excellent  sight  up  to  the  time 
of  examination.  II.  2  became  similarly  affected  at  the  age  of  37  years.  The  father  of  these  four  affected 
uncles  was  alcoholic  and  had  had  delirium  tremens,  he  died  aged  69.  The  patient's  two  sisters,  III.  2  and  3, 
who  were  older  than  he,  had  excellent  sight.    No  consanguinity  recorded.    Bibl.  No.  20. 

Fig.  728.  Hancock's  Case.  Hereditary  optic  atrophy  affecting  males  only  and  transmitted  by  females 
only  in  an  extensive  pedigree.  I.  1  died  more  than  100  years  ago  (1808);  it  is  known  that  in  the  third  decade 
of  life  his  sight  failed  very  rapidly,  and  that  after  a  long  period  it  greatly  improved.  III.  2,  a  heavy 
smoker  and  drinker,  had  a  marked  failure  of  vision  in  both  eyes  between  the  ages  of  20  and  30  which  never 
recovered.  III.  9,  a  very  abstemious  man  with  regard  to  the  use  of  tobacco  and  alcohol,  was  also  affected; 
after  twelve  to  eighteen  months  from  the  onset  he  recovered  his  sight  sufficiently  to  resume  his  work. 

III.  14,  "not  a  careful  liver,"  became  affected  between  20  and  30  years  of  age;  his  sight  failed  suddenly 
whilst  working  in  his  office  and  never  recovered.  Thus,  all  the  males  of  this  sibship  were  affected ;  they  all 
married  and  had  normal  offspring.  III.  16  became  affected  at  about  the  age  of  30  and  did  not  recover. 
In  the  next  generation  there  were  five  affected  members.  IV.  23  had  excellent  general  health  and  took 
alcohol  and  tobacco  in  moderation,  but  the  vision  of  both  his  eyes  failed  rapidly  on  returning  from  a  holiday 
in  1906;  in  1907,  R.  V.  =  L.  V.  =  /ff,  not  improved  by  glasses;  pupils  were  normal;  the  temporal  half  of 
each  disc  was  pale,  otherwise  the  fundi  were  normal ;  central  colour  scotomata  for  red  and  green  were  noted, 
no  scotomata  for  white;  peripheral  fields  were  not  contracted;  strychnine  with  prohibition  of  alcohol  and 
tobacco  was  prescribed,  also  a  prolonged  holiday.  Six  months  later  vision  was  the  same;  there  was  now 
a  large  central  scotoma  for  white,  pallor  of  discs  was  more  marked,  veins  were  tortuous  and  arteries 
narrowed.  At  a  later  date  it  was  heard  that  this  patient's  vision  had  distinctly  improved;  he  had  three 
unaffected  brothers.  IV.  31  developed  the  disease  at  the  age  of  25;  he  was  a  heavy  smoker  and  drinker; 
no  recovery  occurred  though  the  patient  was  never  quite  blind.  IV.  32,  a  fine  athlete,  neither  smoked  nor 
drank ;  he  was  overtaken  by  the  disease  at  the  age  of  20  whilst  in  training  for  a  race ;  he  made  a  complete 
recovery  after  about  a  year.  IV.  33,  the  third  and  only  other  male  of  this  sibship,  had  a  rapid  onset  of 
the  disease  at  the  age  of  26;  he  reached  his  maximum  disability  in  a  fortnight  when  R.  V.  =L.  V.  =  finger 

b.  t.  48 
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counting  onlj  ;  he  had  ao  headaches  or  pain;  the  left  pupil  was  slightly  larger  than  the  right,  both  reacted 
sluggishly  to  light  but  briskly  to  convergence;  the  discs  showed  marked  pallor,  especially  on  the  temporal 
side ,  retinal  vessels  were  normal;  central  scotomata  for  white  were  noted,  peripheral  fields  were  full;  this 
man  had  always  smoked  in  moderation  and  gave  it  up  entirely  for  six  months;  there  was  no  history  of 
syphilis;  the  patient  had  had  occasional  epileptic  attacks  since  the  age  of  1(5  and  had  taken  90  grains  a  day 
of  bromide;  the  bromide  was  reduced,  smoking  prohibited  and  a  voyage  advised ;  great  improvement  was 
noted.  IV.  48  had  a  rapid  failure  of  vision  in  both  eyes  at  the  age  of  26  when  he  was  suffering  from 
tertiary  syphilis;  he  was  a  heavy  smoker  but  drank  in  moderation;  great  improvement  was  noted  after 

18  months  of  treatment;  he  had  no  headaches  or  pain  in  bis  eyes.  The  only  sibling  of  IV.  48  was  also 
affected.  The  sight  of  IV.  49  failed  rapidly  at  the  age  of  31;  the  defect  reached  a  maximum  in  ten  days; 
he  was  a  heavy  smoker  and  a  moderate  drinker;  six  months  later  some  improvement  was  noted;  a  year 
later  R.  V.  =L.  V.  =£.  V.  13  became  affected  at  the  age  of  17;  he  never  recovered  but  was  not  quite 
blind.  Many  members  of  generation  V  were  still  below  the  age  at  which  they  were  liable  to  develop  the 
disease.    No  consanguinity.    Bibl.  No.  79. 

Plate  LII.  Fig.  729.  Nettleship  and  Thompson's  Case.  Eleven  cases  of  hereditary  optic  atrophy 
occurring  in  males  and  two  or  possibly  five  cases  in  females  in  three  or  four  generations.  I.  2,  Elizabeth  A. 
(Mrs  S.),  was  known  by  several  descendants  to  have  been  blind  from  about  the  age  of  30  till  her  death  at 
the  age  of  80  years;  she  had  an  operation  on  her  eyes  at  the  age  of  about  30  and  after  this  lost  what  sight 
she  had.  I.  3,  Mrs  B.,  was  said  to  have  had  bad  sight,  but  this  was  not  confirmed  and  no  detailed  informa- 
tion could  be  obtained  about  it.  No  information  was  available  of  I.  1.  IT.  2  and  her  two  brothers,  II.  3 
ami  4,  became  nearly  blind  between  the  ages  of  25  and  30  years;  from  the  description  given  by  III.  7  it 
was  evident  that  the  symptoms  in  his  mother  and  at  least  one  of  her  brothers  were  similar  to  his  own, 
that  their  central  vision  was  bad  but  the  periphery  of  the  field  relatively  good;  II.  3  and  4  died  unmarried 
at  the  ages  of  56  and  90  years  respectively.  II.  5,  Mrs  L.,  had  good  sight  and  lived  to  be  over  60;  she  had 
three  children,  one  of  whom,  IIT.  14,  was  believed  by  III.  10  to  be  affected,  but  he  could  not  be  traced 
and  there  was  no  conclusive  evidence  of  his  affection.  II.  2  lived  to  the  age  of  67;  she  married  II.  1,  whose 
sight  was  excellent,  and  had  seven  children  of  whom  III.  1  died  in  early  infancy.  III.  3,  with  good  sight, 
died,  aged  60,  of  a  fit,  having  had  two  previous  seizures;  her  husband,  III.  2,  aged  77  (1912),  had  good 
sight.  Of  III.  4  it  was  reported  that  her  sight  failed  at  the  age  of  14 — 15  years  and  was  bad  for  about 
a  year,  after  which  she  made  a  complete  and  permanent  recovery;  the  testimony  of  III.  7  in  1896  and  that 
of  III.  10  in  1912  are  suggestive  of  amblyopia  and  not  of  accommodative  failure;  III.  4  was  married  but  had 
no  children;  she  died  aged  76  (1912).  III.  5,  James  L.,  was  seen,  aged  75  (1912),  when  he  was  at  work 
on  the  road;  his  sight  failed  rather  gradually  at  the  age  of  17;  for  a  time  he  could  not  tell  gold  from  silver 
and  was  quite  unable  to  read  but  some  improvement  occurred  so  that  he  could  read  big  letters;  his  vision 
was  not  tested,  but  evidently  his  peripheral  vision  was  good;  no  ophthalmoscopic  examination  was  made; 
he  had  either  four  or  five  sons  of  whom  the  youngest  died  aged  10,  the  others  saw  well  and  one  at  least 
was  married  and  had  some  healthy  children  who  also  saw  well. 

III.  7,  George  L.,  aged  56  (1896),  was  Nettleship's  patient;  his  vision  was  less  than  ^,  not  improved 
by  glasses;  he  had  well-marked  absolute  central  scotomata,  pupils  and  ocular  tension  were  normal;  discs 
were  pale  especially  on  the  temporal  side;  arteries  were  rather  small  in  the  right;  his  sight  failed  at  about 
the  age  of  25,  he  was  very  temperate  and  began  to  smoke  at  about  this  time;  when  seen  again  by  Thompson 
in  1912  the  condition  was  unchanged;  he  had  a  son  and  three  daughters  of  whom  IV.  13  had  to  wear 
glasses  but  with  them  saw  quite  well.  IV.  15  had  four  children,  aged  27,  21,17  and  15  respectively,  who 
saw  well. 

III.  10,  Job  L.,  aged  58  (1901),  was  under  the  care  of  Lang  for  six  months  at  this  time  and  was  told  to 
stop  smoking;  he  had  smoked  £  oz.  a  day;  his  vision  began  to  fail  at  about  the  age  of  30  but  he  could  see 
to  sharpen  his  saw  and  even  to  read  until  November  1900,  when  he  rapidly  became  worse  and  could  then 
only  see  to  count  fingers;  refraction  was  emmetropic;  central  absolute  scotomata  were  present;  discs  were 
atrophic,  the  outer  halves  white;  in  1912  Nettleship  saw  this  patient,  now  aged  69,  when  he  was  a  healthy 
old  man  with  sight  as  above.  III.  10  was  twice  married;  by  his  first  marriage  he  had  ten  children  of  whom 
only  three  reached  adult  life,  the  others  died  aged  7  years,  6  weeks,  and  8  months  respectively,  four  were 
stillborn  or  lived  for  one  day  only;  by  his  second  wife  III.  10  had  three  children  one  of  whom  was  stillborn 
and  the  others  died  aged  3  and  2  months  respectively. 

III.  12,  Albert  L.,  died  suddenly  from  heart  disease  at  the  age  of  30 — 35;  between  the  ages  of  13  and 

19  his  sight  became  bad  for  about  a  year  and  then  quite  recovered;  this  account  was  given  independently 
by  III.  7  and  III.  10  who  were  living  at  home  at  the  time;  III.  12  had  two  children  of  whom  the  elder 
died  in  her  first  confinement;  the  younger,  IV.  33,  a  bricklayer,  was  known  to  have  good  sight.  IV.  1  died, 
aged  39,  of  "sugar  diabetes";  her  sight  became  bad  a  year  or  so  before  death  and  she  was  quite  blind  the 
last  day  or  two  of  life.  IV.  3,  Percy  S.,  died,  aged  43  (1907),  from  cancer  of  the  throat,  he  married  and  left 
six  children,  aged  21 — 11  (1912),  all  reported  to  have  perfect  sight  at  this  date;  the  sight  of  IV.  3  failed  at 
the  age  of  28  and  did  not  improve;  he  was  a  heavy  smoker  and  drank  freely.  IV.  4,  aged  45,  had  three 
children  of  whom  V.  4  died  aged  5,  V.  5  and  6  were  aged  9  and  5  years  respectively.    IV.  6,  aged  42  (1912), 
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had  a  failure  of  vision  at  the  age  of  28,  the  defect  reached  its  maximum  in  2  weeks;  he  was  smoking  i  oz. 
black  shag  daily  and  had  been  losing  flesh  owing  he  thought  to  the  nature  of  his  work — he  was  a  baker; 
the  moon  was  never  quite  blotted  out  to  him  but  he  was  unable  to  tell  whether  she  were  full  or  not; 
improvement  occurred  so  that  in  1912  he  could  see  the  stars,  could  write  fairly  well  and  with  a  +  3  D.  lens 
he  could  read  words  of  about  6  J. ;  he  had  a  marked  central  colour  scotoma;  temporal  half  of  each  disc  was 
pale;  his  vision  ultimately  improved  to  yg-  in  the  right,  ^  in  the  left;  there  was  a  slight  general  contraction 
of  each  field  for  white.    IV.  8  and  IV.  10,  aged  39  and  36  respectively,  saw  well. 

Attempts  were  made,  with  the  assistance  of  one  of  the  recorders,  to  get  in  touch  with  the  family  in 
1923  and  hear  whether,  any  further  cases  had  occurred  in  generations  IV  and  V,  but  my  letters  were 
returned  by  the  dead  letter  office  and  the  efforts  met  with  no  success.  No  consanguinitj'  recorded.  Bibl. 
No.  97. 

Fig.  730.  Morlet's  Case.  Twelve  cases  of  optic  atrophy  in  four  sibships  of  two  generations,  one  woman 
affected;  unfortunately  only  two  cases  were  examined  as  the  family  was  much  scattered  but  the  recorder 
was  in  correspondence  with  all  the  affected  branches  of  the  family  and  was  satisfied  that  the  diagnosis  was 
correct  in  each  case.  I.  1,  A.  P.,  a  Chinaman,  was  married  to  an  Irish  woman;  they  had  eleven  children  of 
whom  II.  5  became  blind  at  the  age  of  49;  II.  6  died  young;  II.  7  became  blind  at  the  age  of  45;  II.  10 
lost  his  sight  at  21;  II.  11  became  blind  at  24  and  II.  12  became  blind  at  the  age  of  20;  one  son  was 
normal.  Of  the  daughters  of  I.  1  and  2,  three  transmitted  the  disease  and  one,  II.  14,  Mrs  T.,  had  nine 
young  children  who  had  not  yet  shown  signs  of  the  disease.  II.  2,  Mrs  R.,  had  six  sons  of  whom  two  died 
young,  III.  3  became  affected  at  the  age  of  25,  III.  10  and  III.  15  both  became  affected  at  19;  III.  16  had 
not  yet  shown  signs  of  the  disease  but  he  was  still  too  young  to  be  confident  of  normality;  Mrs  R.  also 
had  one  daughter,  III.  8,  who  became  affected  at  30,  one  daughter  who  died  young,  and  four  daughters 
who  had  normal  vision.  II.  3,  Mrs  F.,  had  two  sons  and  four  daughters  of  whom  one  son,  III.  24,  became 
blind  at  33.  II.  8,  Mrs  T.,  had  six  sons  and  one  daughter  of  whom  III.  26  became  blind  at  the  age  of  13, 
III.  27  became  blind  at  18,  four  sons  were  still  of  an  age  at  which  they  might  develop  the  disease  but 
had  not  yet  done  so;  one  daughter  was  normal  and  had  a  young  daughter. 

III.  8  and  III.  15  were  examined;  of  the  former  we  are  told  that  she  had  always  had  good  sight  until 
at  the  age  of  30,  two  months  after  the  birth  of  her  first  child,  the  sight  of  her  right  eye  began  to  get  dim; 
within  a  few  weeks  the  sight  of  both  eyes  became  very  bad  indeed ;  she  was  seen  four  months  after  the 
onset  when  R.  V.  =  finger  counting  at  30  cm.;  L.  V.  =  shadows  only;  wide  dense  central  scotomata  were 
present  in  each,  pupils  were  dilated  and  reacted  sluggishly  to  light;  discs  were  pale  and  atrophic,  left  disc 
showed  undoubted  signs  of  a  subsiding  optic  neuritis,  the  margin  was  blurred  and  the  whole  disc  swollen. 
At  a  later  date  both  discs  were  definitely  atrophic  and  showed  no  signs  of  active  neuritis. 

III.  15  up  to  the  age  of  19  had  good  sight  and  was  normally  healthy  though  backward  at  school;  two 
weeks  before  he  was  examined  he  had  found  difficulty  at  the  races  in  distinguishing  the  colours  worn  by 
the  jockeys,  the  left  eye  was  at  first  more  dim  than  the  right  but  vision  in  each  had  become  worse  every 
day;  R.  V.  =  ^,  L.  V.  =  shadows  only;  very  dense  and  extensive  central  scotomata  were  present;  fundi  were 
normal  at  this  date  but  a  few  weeks  later  the  condition  had  progressed  and  optic  atrophy  had  become 
evident  from  ophthalmoscopic  examination;  this  man  had  a  slightly  enlarged  heart  and  a  blood  pressure  of 
160  mm.  Hg. ;  Wassermann  test  was  negative.    No  consanguinity  recorded.    Bibl.  No.  120. 

Fig.  731.  Hawkes's  Case  I.  Hereditary  optic  atrophy  in  seven  males  and  one  female  of  three  generations. 

I.  2  had,  by  his  first  wife,  five  children  of  whom  two  sons  became  affected  at  the  age  of  30 ;  his  daughter, 

II.  4,  married  a  man  who  was  healthy  and  saw  well;  they  had  nine  children  of  whom  three  of  the  four 
sons  became  affected  and  one  of  the  two  married  daughters  transmitted  the  defect;  nothing  was  known  of 
the  vision  of  II.  6  and  7;  by  his  second  wife  I.  2  had  normal  children  and  grandchildren.  II.  2  was 
married  and  had  normal  children.  III.  3  became  affected  at  48;  he  had  children  who  were  unaffected  but 
still  young.  III.  4  had  three  sons  of  whom  none  were  yet  affected,  but  the  eldest  was  only  aged  19.  III.  7 
had  five  children  of  whom  IV.  5  became  affected  at  the  age  of  19;  IV.  6  became  affected  at  18;  IV.  7, 
a  daughter,  became  affected  at  14  when  her  vision  rapidly  diminished  to  ■$■§  and  no  permanent  improvement 
had  yet  occurred.    IV.  8  and  IV.  9  were  not  yet  affected. 

All  the  affected  members  of  this  family  who  were  examined  had  well-marked  optic  atrophy,  vision  of 
large  objects  only  remaining;  in  other  cases  the  diagnosis  was  made  by  ophthalmic  surgeons;  in  three  cases 
the  disease  was  known  to  have  begun  as  a  retrobulbar  neuritis;  all  cases  give  a  history  of  very  rapid 
failure  of  vision  with  little  subsequent  improvement.    No  consanguinity  recorded.    Bibl.  No.  63. 

Fig.  732.  Hawkes's  Case  II.  Hereditary  optic  atrophy  in  eight  males  of  three  generations  and  possibly 
in  a  female  of  the  generation  preceding  these.  I.  2  was  reported  to  have  become  blind  but  no  information  is 
given  concerning  the  age  at  which  this  occurred  or  its  mode  of  onset;  she  had  three  children  of  whom  two 
sons  were  affected ;  one  daughter,  who  saw  well,  had  four  affected  sons.  These  four  brothers  had  a  sister 
who  saw  well  but  transmitted  the  defect  to  her  two  sons.  All  the  affected  members  of  this  family  showed 
well-marked  optic  atrophy;  their  vision  varied  from  perception  of  large  objects  only  up  to  /„;  the  onset  in 
all  cases  was  at  about  the  age  of  30.    No  consanguinity  recorded.    Bibl.  No.  63. 

48—2 
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Pig.  7:'>.'>.    Vim  lleuven  and  Oltmans's  Case.    Hereditary  optic  atrophy  in  six  males  of  three  generations. 

IV.  _',  aged   1  1,  was  undergoing  treatment  for  scarlet  fever  when  it  was  noticed  that  he  saw  very  badly; 

on  enquiry  it  was  found  that  one  to  three  months  before  his  sight  had  suddenly  become  bad  so  that  he 

could  no  Longer  follow  the  instructions  given  at  school;  an  oculist  was  then  consulted  but  he  could  find 

nothing  to  account  for  the  lowered  visual   acuity  and  suspected  that  the  child  was  malingering;   lie  was 

again  examined  and  now  atrophy  of  the  optic  nerve  in  the  right  eye  and  slight  neuritis  in  the  left  eye  were 

noted;  R.V.     ,' .  .  L.  V.      ,'„  ;  Large  relative  and  small  absolute  central  scotomata  were  present;  Wassermann 

test  negative.    IV.  "_'  bad  two  sisters  who  apparently  were  normal;  his  parents  and  two  maternal  uncles 

were  normal  but  six  members  of  his  mother's  sibship  had  died  young.    II.  3,  maternal  great-uncle  to  IV.  2, 

aged  64,  reported  that  at  the  age  of  30  he  had  suddenly  lost  his  good  vision  and  the  condition  of  his  sight 

1*5  1 

had  since  remained  unchanged;  now  R.  V.  =  — r- ,  L.  V.  =  ^-  ;  the  pupils  were  dilated  but  reacted  slowly  to 

light ;   t  lie  optic  nerves  were  greyish  white  with  large  atrophic  excavations;  large  relative  and  small  absolute 
central  scotomata  were  present  in  the  tields. 

III.  1,  aged  40,  became  affected  fully  ten  years  ago;  in  1919  R.  V.  =/Ty,  L.  V.  =^>  *ne  optic  nerves 
were  pale  on  the  temporal  side ;  Wassermann  test  in  the  blood  was  negative,  rhinological  examination 
revealed  no  defect;  in  1921  the  vision  in  the  left  eye  was  raised  to  $$,  in  other  respects  the  condition 
remained  unchanged.  III.  2  was  also  affected;  the  age  of  onset  in  his  case  is  not  given  but  bilateral  optic 
atrophy  was  noted  and  R.  V.  =■$■$,  L.  V.  =^"q.  II.  9  was  almost  completely  blind  but  it  was  not  known 
that  optic  atrophy  was  the  source  of  his  defect;  his  sister  had  one  daughter  who  died  young  and  three 
sons  of  whom  two  became  affected  at  the  ages  of  18  and  15  years  respectively;  both  these  cases  improved 
markedly  and  ultimately  had  fairly  good  vision.    No  consanguinity  recorded.    Bibl.  No.  130. 

Fig.  734.  Coste's  Case.  Four  cases  of  hereditary  optic  atrophy  in  males.  IV.  2,  A.  R.,  aged  21, 
reported  that  six  months  previously  he  had  first  noticed  a  diminution  of  vision,  the  left  side  was  first 
affected  and  the  condition  had  progressed  up  to  the  present  time  when  R.  V.  =  w\y,  L.  V.  —-g^;  the  media 
were  transparent ;  the  pupils  were  slightly  dilated  but  reacted  well  to  light  and  to  accommodation ;  ophthalmo- 
scopic examination  revealed  white  atrophy  of  the  optic  nerve  especially  marked  on  the  temporal  side  in 
each  eye,  the  limits  of  the  papillae  were  clearly  defined ;  central  scotomata  were  present,  also  some  contraction 
of  the  visual  fields;  the  patient  was  healthy,  he  had  had  typhoid  fever  at  the  age  of  3  years  and  had  not 
been  ill  since;  at  the  onset  of  his  visual  trouble  he  had  no  fever  or  general  symptoms  but  suffered  from  bad 
headaches  for  about  a  month  which  came  on  in  the  afternoon  and  lasted  for  from  three  to  six  hours;  they 
were  neuralgic  in  character  and  the  pain  was  in  the  temporal  regions.  The  father  and  mother  of  IV.  2 
were  living  and  well;  the  father,  III.  2,  had  three  brothers  and  a  sister  who  saw  well,  his  parents,  II.  3 
and  4,  were  first  cousins;  there  was  no  history  of  eye  disease  in  the  antecedents  of  III.  2.  The  mother, 
III.  7,  had  three  brothers  of  whom  two,  III.  4  and  8,  were  affected,  also  her  first  cousin,  III.  10,  was 
affected;  each  of  these  cases  was  investigated. 

III.  4,  Guillaume  V.,  aged  58,  refused  to  attend  at  the  clinic  because  the  treatment  there  had  been 
unsuccessful  in  the  case  of  his  nephew;  he  became  affected  at  the  age  of  23  and  could  not  recall  having 
had  headaches  at  this  time;  he  only  allowed  a  very  brief  examination  which  showed  paleness  of  the 
temporal  portion  of  both  papillae;  there  was  said  to  be  no  central  scotoma  and  his  visual  acuity  is  not 
given. 

III.  8,  Charles  V.,  aged  48,  became  affected  at  the  age  of  35  and  could  not  remember  having  had 
headaches;  he  had  typhoid  fever  at  the  age  of  10;  no  history  of  syphilis;  had  been  a  soldier;  his  wife  and 
two  children  were  in  good  health  and  saw  well,  but  the  eldest  of  his  children  was  only  aged  16;  he  himself 
had  very  good  health.  Report  of  his  examination  gives  R.  V.  =  hand  movements  at  0-40  cm.,  L.  V.  =  hand 
movements  at  0'10  cm.;  white  atrophy  of  both  nerves  is  noted;  visual  fields  were  contracted  on  the 
temporal  side.  III.  5,  the  normal  brother  of  this  sibship,  had  three  sons  who  saw  well  but  the  eldest  was 
only  aged  17.    The  parents  of  this  sibship  were  normal,  but  the  maternal  aunt,  II.  12,  had  an  affected  son. 

III.  10,  L.  C,  aged  53,  was  living  in  Algeria  and  reports  his  own  case — he  says  there  was  no  alcoholism; 
he  had  slight  arterio-sclerosis ;  he  had  had  a  nephritic  calculus  15  to  16  years  ago;  four  years  ago  he 
noticed  a  diminution  of  vision;  the  left  eye  had  always  been  weak  and  the  eyelid  tended  to  fall;  central 
vision  was  lost  and  he  could  now  see  so  little  as  to  be  scarcely  able  to  go  about  alone.  III.  11,  aged  42, 
had  pigmentary  choroiditis ;  R.  V.  =  ^,  L.  V.  with  —  2  D.  —  £ ;  he  had  no  central  scotoma.  I  V.  2  was  born 
ten  years  after  the  marriage  of  his  parents;  IV.  1,  born  five  years  earlier,  had  good  vision.  Consanguinity. 
Bibl.  No.  75. 

Fig.  735.  Afiigye's  Case.  Hereditary  optic  atrophy  in  two  brothers  and  probably  in  the  brother  of  their 
maternal  grandmother.  III.  1,  Wilhelm  K.,  aged  27,  became  affected  about  ten  years  ago  and  was  for 
a  time  almost  completely  blind]  his  brother  Carl,  III.  2,  aged  26,  became  affected  a  year  ago.  Vision  of 
III.  2  was  now  hand  movements  only  in  the  left  eye,  the  right  eye  could  count  fingers  at  \  m.  I.  3  was 
said  to  have  become  affected  with  some  eye  disease  shortly  after  his  marriage,  through  which  he  was  almost 
completely  blind  for  four  years;    later  he  improved  so  markedly  as  to  be  able  to  carry  on  his  work  as 
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a  teacher  up  to  the  age  of  56.    III.  3,  aged  21,  had  not  yet  shown  signs  of  the  disease.    II.  1  was  the  only 
child  of  her  parents.    No  consanguinity  recorded.    Bibl.  No.  93. 

Fig.  736.  Nettleship's  Case.  Hereditary  optic  atrophy  in  three  females  and  two  males  of  two  generations; 
other  members  of  the  stock  possibly  also  affected.  No  information  was  available  concerning  I.  1  and  2 ; 
they  had  five  children  of  whom  II.  2  had  bad  sight  and  married  a  first  cousin  with  bad  sight;  nothing  was 
known  of  the  nature  of  their  defects  nor  of  the  sight  of  their  twelve  children.  II.  3  had  ten  children  of 
whom  a  son  and  a  daughter  had  some  defect  of  sight  of  which  no  details  could  be  obtained.  II.  5  had  also 
some  defect  of  sight,  the  nature  of  which  was  unknown.  II.  6  was  treated  at  Moorfields  at  the  age  of  14, 
when  she  became  affected  with  Leber's  disease;  at  the  age  of  61  her  sight  was  not  improved;  she  had  ten 
children  of  whom  six  died  young.  III.  5  married  at  18  but  had  no  children;  her  vision  failed  at  the  age 
of  36.  III.  8  became  affected  at  the  age  of  26;  her  two  children  were  below  the  age  at  which  it  is  usual 
to  show  the  defect.  III.  10  was  seen  about  nine  months  after  the  onset  of  the  disease  at  the  age  of  22. 
II.  8  saw  well;  she  had  nine  children  of  whom  one  son  developed  the  disease  at  the  age  of  22  after 
influenza;  the  fifth  born,  a  daughter,  had  fits.    Consanguinity.    Bibl.  No.  85,  p.  clxxiii. 

Plate  LIII.  Fig.  737.  Usher's  Case.  Hereditary  optic  atrophy  in  seven  males  and  one  female  of 
three  generations.  III.  9  had  good  sight  and  died  aged  59  years,  he  was  not  related  to  his  wife,  III.  14, 
who  also  saw  well;  of  their  ten  children  three  of  the  four  sons  became  affected  with  hereditary  optic 
atrophy.  IV.  10,  the  second  born,  was  the  first  to  become  affected  and  was  seen  January  28,  1899,  when 
at  the  age  of  21  years  he  complained  that  the  vision  of  his  right  eye  had  commenced  to  fail  three  months 
ago  and  that  of  his  left  eye  one  month  ago;  he  had  had  no  illness,  no  headache,  and  felt  perfectly  well; 
there  was  no  history  of  syphilis  and  throughout  the  winter  he  had  bathed  in  the  sea  in  the  early  morning ; 
his  grasps  were  equal,  knee-jerks  present,  breathing  through  each  nostril  was  present  and  there  was  no 
nasal  discharge;  pupils  were  equal  and  contracted  to  light;  eye  movements  were  full,  nothing  abnormal 
was  felt  in  orbits;  R.  V.  =  finger  counting  at  one  foot;  L.  V.  =  ^  not  improved  by  spherical  lens,  reads  10  J. 
at  nine  inches,  field  of  vision  full ;  right  disc  was  too  pale,  there  was  white  along  the  edges  of  the  vessels, 
the  cup  was  tilled  in  and  the  edge  of  the  disc  was  blurred ;  the  left  disc  was  too  red  and  the  edge  was 
blurred,  white  lines  were  seen  along  the  vessels;  under  homatropine  a  few  small  haemorrhages  were  seen 
in  the  region  of  the  disc  in  each  eye,  there  was  a  black  pepper  appearance  at  the  yellow  spot  and  two  black 
square  patches  of  pigmentation  are  noted  in  the  left  fundus,  whether  in  the  retina  or  choroid  was  uncertain. 
Subsequent  examinations  of  this  case  are  described,  the  most  recent  of  which  was  on  December  18,  1909, 
when  subjective  sensations,  dark  or  red,  were  found  in  the  centre  of  the  field;  at  this  date  R.  V".  = finger 
counting  at  two  feet,  L.  V.  —^  and  discs  were  pale;  absolute  central  scotomata  for  20  mm.  white  square 
were  present  in  each  field  and  the  periphery  of  each  field  was  not  quite  full.  The  son  and  daughter  of  IV.  10 
were  school  children  with  good  vision  and  normal  eyes. 

IV.  9  was  the  second  member  of  his  sibship  to  lose  his  sight;  at  the  age  of  28  (1904)  he  complained  of 
difficulty  in  reading  during  two  months  and  in  seeing  at  a  distance  for  three  weeks;  he  saw  best  in  a  dim  light 
and  had  a  full  feeling  in  his  brow;  he  smoked  1\  ounces  of  a  mixture,  half  of  which  was  twist,  and 
frequently  drank  five  or  six  glasses  of  whisky  in  an  evening ;  pupils  were  equal  and  contracted  to  light,  eye 
movements  were  full;  R.  V.  =  ^,  L.  V.  =  ^;  absolute  central  scotoma  for  a  10  mm.  red  square  was 
present  in  each  field;  periphery  of  fields  was  full;  discs  were  too  red  all  over  but  especially  at  the  temporal 
part;  above  and  below  each  disc  in  the  nerve  fibre  layer  there  appeared  to  be  much  dilated  small  blood 
vessels  or  minute  haemorrhages;  edges  of  discs  were  blurred;  yellow  spots  normal;  grasp  was  good,  knee- 
jerks  present,  tremor  of  tongue  but  not  of  fingers;  smell  was  normal;  there  was  no  nasal  discharge,  no 
tender  spots  on  head  or  pain  on  pressure;  the  patient  was  an  exceptionally  strong  man.  Subsequent 
examinations  are  described  and  vision  became  worse  though  tobacco  was  discontinued;  five  months  later 
R.  V.  =  L.  V.  =  -~g ;  fields  were  full  with  central  scotomata ;  the  outer  part  of  each  disc  was  too  pale  and 
edges  less  well  defined  than  is  normal;  four  years  later  his  sister  reported  that  his  vision  was  no  worse. 
IV.  9  was  married  but  had  no  children. 

IV.  15,  aged  40  years  (1924),  was  the  third  member  of  this  sibship  to  become  affected;  his  vision  had 
gradually  failed  in  both  eyes  during  six  months,  left  eye  was  first  affected  and  he  saw  worse  on  a  bright  day; 
he  was  in  good  health  but  had  been  subject  to  headaches  all  his  life;  he  had  no  giddiness  and  no  sickness; 
tobacco  had  been  given  up  for  five  months  on  doctor's  advice;  the  patient  had  been  worried  and  was 
working  hard  when  the  defect  was  first  noticed;  he  experienced  colour  sensations  when  his  eyes  were 
closed;  pupils  were  equal  and  contracted  to  light;  tension  was  normal;  R.  V.  =  ^q,  L.  V.  ^g2^;  absolute 
central  scotomata  for  a  red  20  mm.  square  were  present  and  both  fields  showed  irregular  peripheral 
contractions;  the  right  disc  was  too  pale  at  the  outer  part,  the  left  disc  had  a  much  better  colour  though 
the  temporal  third  was  too  pale;  blood  was  normal  and  Wassermann  test  negative;  the  sella  turcica  was 
12  mm.  in  its  greatest  antero-posterior  measurement  and  8  mm.  deep,  its  outline  was  regular  and  clinoid 
processes  normal;  a  month  later  R.  V.  =  L.  V.  =^j>.    IV.  15  had  two  sons. 

IV.  12,  aged  29  (1908),  complained  of  a  floating  black  spot;  she  had  no  pain  in  her  eyes  and  no 
headache;  her  vision  was  good  and  eyes  were  normal  except  that  the  left  fundus  showed  pigmentation  at 
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the  upper-inner  and  inner  parts,  most  marked  near  the  periphery  but  extending  nearly  to  the  optic  disc; 
tin  pigment  was  not  very  dark  and  some  of  it  lay  in  front  of  the  retinal  vessels;  the  vessels  were  normal, 
fields  of  vision  full,  no  scotoma  was  present  and  no  night-blindness.  V.  8,  the  son  of  IV.  12,  had  good 
vision.  I  V.  14  died  of  typhoid,  aged  21  years.  IV.  17,  aged  24  (1908),  had  good  vision  and  each  of  her 
three  children  saw  Jj  with  each  eye  and  had  normal  fundi  (1926).  IV.  19  and  her  three  living  children  were 
abroad;  the  twins,  V.  16,  17,  died  in  infancy.    IV.  21  and  her  son,  V.  19,  had  normal  vision  and  fundi. 

1  V.  23,  aged  36,  and  her  three  children  were  examined  by  Dr  Ballantyne  and  reported  to  have  no  defect 
in  colour  vision  and  to  have  normal  fundi  and  vision;  they  were  all  said  to  be  thoroughly  healthy  and  to 
present  no  anatomical  defects.  The  paternal  grandparents  to  this  aS'ected  sibship,  II.  1  and  2,  saw  well;  they 
were  consanguineous,  but  in  a  degree  more  remote  than  that  of  first  cousins;  1.  1,  who  died  aged  104,  could 
read  to  the  last;  information  is  given  of  the  siblings  of  III.  9  and  of  their  children,  none  of  whom  were 
affected  or  showed  any  visual  defect.  Five  maternal  aunts,  III.  10,  15,  16,  17  and  18,  had  good  vision  but 
the  only  one  of  them  to  have  children  had  an  affected  son,  and  one  of  them,  II  I.  17,  had  a  defective  eye, 
the  left  fundus  showing  choroidal  atrophy  adjoining  the  disc  and  a  few  circular  white  spots  in  the  posterior 
region;  she  attributed  the  defect  to  a  blow  with  a  snowball  in  childhood.  A  sixth  maternal  aunt,  III.  12, 
an  unmarried  intelligent  woman,  aged  82  years  (1927),  with  retentive  memory,  lost  her  vision  in  the  space 
of  a  few  months  at  the  age  of  45  years;  she  suffered  much  from  headaches  at  this  time;  catamenia 
continued  to  appear  for  some  years  after  vision  had  failed;  drooping  of*  the  right  upper  lid  occurred  at  the 
time  of  visual  failure;  she  was  now  a  healthy  active  woman  with  some  ptosis  of  right  upper  lid;  pupils  equal 
and  contract  to  light;  tension  normal;  R.  V.  =  L.  V.  =hand  movements  at  three  feet;  both  fields  had  an 
absolute  central  scotoma  for  a  large  white  object  and  there  appeared  to  be  some  contraction  of  the  right 
field;  no  colour  was  recognised  in  either  field  but  she  knew  whether  a  colour  was  light  or  dark;  colour 
vision  formerly  was  very  good;  media  were  clear;  discs  were  pale  but  not  markedly  so;  some  narrowing 
of  retinal  vessels  was  noted;  the  edges  of  the  discs  were  not  sharply  defined;  no  lamina  cribrosa  seen. 
The  only  brother  of  III.  14  died  aged  47,  married  but  without  issue;  at  the  age  of  30  years  his  sight 
failed  rapidly  in  both  eyes  at  the  same  time;  he,  III.  13,  was  a  big,  strong  man,  a  sail-maker,  and  though 
he  continued  to  attend  to  his  business  he  was  very  helpless  to  the  end  of  his  days.  II.  3  drank  heavily  but 
had  good  sight.    I.  3  and  I.  4  had  good  sight. 

IV.  26,  aged  44,  married  with  no  children,  wrote  that  his  vision  began  to  fail  at  about  the  age  of 
7  years;  a  certificate  given  to  him  by  an  ophthalmic  surgeon  in  1918  stated  that  there  was  marked  atrophy 
of  both  discs  and  slight  persistent  nystagmus  seen  only  on  ophthalmoscopic  examination:  refraction  was 
hypermetropic,  2  D.  in  each  eye;  at  the  age  of  34  peripheral  fields,  tested  with  fingers,  appeared  to  be  quite 
full  all  round;  patellar  reflexes  were  normal.  The  two  siblings  of  IV.  26  and  their  children  saw  well; 
V.  23  was  aged  14  years,  V.  25  was  aged  about  12  years  and  wore  glasses. 

II.  6,  a  farmer,  died  aged  67  years;  his  vision  failed  in  both  eyes  at  the  age  of  30  years  and  he  could 
never  read  again;  his  defective  vision  was  attributed  to  lifting  heavy  stones;  he  did  not  smoke  much 
according  to  his  son's  statement;  his  eyes  "quivered";  the  defect  of  vision  was  said  to  be  similar  but  more 
severe  than  that  of  III.  24;  no  direct  descendants  of  II.  6  were  affected. 

III.  24,  aged  65  years  (1926),  a  retired  schoolmaster,  said  that  his  vision  failed  rapidly  at  the  age  of 
30,  the  left  eye  was  first  affected  and  the  right  eye  failed  one  or  two  months  later;  he  had  never  smoked 
much  but  gave  it  up  entirely  for  a  year  with  no  improvement  in  vision;  he  was  a  healthy,  intelligent  man 
and  said  he  could  see  as  well  as  anyone  at  dusk;  he  could  shoot  birds  on  the  wing  and  moving  animals 
but  not  stationary  objects;  R.  V.  =  /TT,  L.  V.  =  -$X)>  refraction  was  low  hypermetropia  in  each;  fields  of 
vision  were  not  contracted  but  large  absolute  central  scotomata  for  red  and  green  and  smaller  ones  for  blue 
were  present  in  each  field;  media  were  clear;  discs  were  pale  but  not  markedly  so;  lamina  cribrosa  was 
exposed;  retinal  vessels  of  full  size;  edge  of  disc  was  well  defined  and  macula  lutea  normal;  he  carried  on 
his  work  as  schoolmaster  until  the  age  for  retiring;  his  four  children  by  two  wives,  also  his  young  grand- 
children, had  good  vision.  IV.  31  had  hair  which  was  formerly  very  fair,  now  less  so,  irides  were  grey, 
pupils  sometimes  red,  fundi  normal  and  pale;  no  nystagmus  was  present.  For  further  information  see  the 
original  account  of  the  history.    Consanguinity.    Bibl.  No.  146. 

Fig.  738.  Voyt  and  Schonenhergtr's  Case.  This  history  was  first  published  by  Vogt  in  1922;  information 
was  brought  up  to  date  and  many  cases  examined  by  Schonenberger  at  a  later  date;  no  further  cases  of 
the  disease  had  occurred  in  the  interval  of  four  years.  III.  2  and  3  became  affected  at  the  age  of  about 
20  years;  III.  5  became  affected  at  22  years  and  died  aged  75.  III.  14,  aged  67  (1926),  had  a  diminution 
of  vision  at  the  age  of  20  and  now  vision  was  reduced  to  finger  counting  in  the  right  at  ^m.,  in  the  left  at 

2  m.;  the  three  married  sisters  of  III.  5  and  14  had  each  affected  offspring.  Thus  III.  6  had  a  daughter, 
IV.  8,  with  good  vision  who  was  married  and  had  four  sons  and  three  daughters  all  of  whom  saw  well  but 
the  eldest  of  whom  was  only  aged  26  (1926);  III.  6  also  had  a  son,  IV.  9,  aged  37  (1926),  who  became 
affected  at  the  age  of  22  years.  III.  10  had  three  sons  and  seven  daughters  of  whom  the  youngest  living 
was  aged  31;  only  one  of  this  family  was  affected,  he,  IV.  33,  saw  well  until  the  age  of  21  and  now  (1926), 
aged  37,  his  vision  was  finger  counting  in  the  right  at  2  m.,  in  the  left  at  4 — 5  m.  III.  13  had  five  sons, 
all  affected,  and  one  daughter  who  saw  well.   IV.  37  became  affected  at  the  age  of  18  and  died  aged  41  years. 
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IV.  38  became  affected  at  the  age  of  36  and  was  now  (1926)  aged  48  years.  IV.  39,  aged  46  (1926),  became 
affected  at  the  age  of  31  years;  the  discs  are  now  white  and  sharply  outlined,  the  vessels  narrowed;  vision 
is  reduced  to  finger  counting  in  the  right  at  im.,  in  the  left  at  1  m.  IV.  40,  aged  45  (1926),  became 
suddenly  blinded  at  the  age  of  40  and  vision  was  now  reduced  to  finger  counting  at  2 — 3  m. ;  the  discs  were 
greenish  white,  the  vessels  slightly  narrowed  and  the  peripheral  fields  of  vision  were  intact ;  IV.  40  was 
married  and  had  had  two  young  daughters  of  whom  one  was  living.  IV.  42,  aged  43  (1926),  became 
affected  at  the  age  of  37  years;  he  now  had  greenish  white  discs  and  narrowed  vessels;  It.  V.  =  finger 
counting  at  i  m.,  L.  V.  =  finger  counting  at  1  m. ;  his  two  young  daughters  saw  well.  No  member  of 
generations  V  and  VI  was  yet  of  an  age  at  which  he  can  be  said  to  be  free  from  the  defect,  excepting 
V  32  and  34  who  do  not  belong  to  the  affected  stock.    Consanguinity.    Bibl.  Nos.  123,  138. 

Fig.  739.  Leitner's  Case.  (Taken  from  Nettleship.)  Five  cases  of  hereditary  optic  atrophy  in  males.  I.  1 
and  2  saw  well;  they  had  twelve  unaffected  children  of  whom  nine  were  females  and  all  were  married; 
three  of  the  daughters  had  affected  sons.  III.  1  became  affected  at  18,  III.  2  at  the  age  of  24,  III.  3  at 
the  age  of  20.  III.  5,  affected  at  18,  was  aged  24  at  the  time  of  publication.  III.  15  became  affected  after 
the  age  of  32.  The  eldest  child  of  II.  20  was  aged  21 ;  the  eldest  child  of  II.  22  was  aged  24.  III.  28  was 
aged  9  years.  Thus  other  members  of  this  generation  were  still  of  an  age  at  which  they  were  liable  to  show 
the  disease.    No  consanguinity  recorded.    Bibl.  Nos.  57  and  85,  p.  clxxvii. 

Fig.  740.  Leitner's  Case.  (Taken  from  Nettleship.)  Hereditary  optic  atrophy  in  one  female  and  four 
males  of  two  generations.  I.  1  and  2  were  normal;  they  had  six  children  of  whom  II.  7,  the  only  son, 
became  affected  at  the  age  of  25;  II.  2,  a  daughter,  became  affected  at  the  age  of  39;  she  was  married  and 
had  five  children  of  whom  three  sons  and  a  daughter  were  not  yet  affected  but  we  do  not  know  whether 
they  had  yet  reached  the  age  at  which  liability  to  the  disease  most  commonly  occurs;  one  son,  III.  5, 
became  affected  at  the  age  of  13.  Two  normal  daughters  of  I.  1  and  2  were  married  and  each  had  an 
affected  son;  thus  II.  3  had  a  son  who  became  affected  at  the  age  of  22  and  a  not  yet  affected  daughter; 
II.  5  had  three  sons  and  three  daughters  of  whom  one  son,  III.  13,  became  affected  at  the  age  of  20.  No 
consanguinity  recorded.    Bibl.  Nos.  53  and  85,  p.  clxxvi. 

Plate  LIV.  Fig.  741.  Mooren's  Case.  Hereditary  optic  atrophy  in  six  males  and  one  female.  IV.  3 
and  4  became  affected  at  about  the  same  time,  the  elder  brother  in  his  22nd,  the  younger  in  his  18th  year; 
two  3'ears  later  a  sister,  aged  28,  also  became  affected.  The  eldest  sister  and  both  parents  had  good  vision, 
but  the  father's  brother,  seen  at  the  age  of  60,  had  suffered  from  the  same  disease  as  his  nephews  since  his 
17th  year.  The  diminution  of  vision  in  all  cases  appeared  to  remain  stationary  after  its  onset  but  the  eyes 
of  the  younger  generation  when  seen  showed  only  slight  atrophy  of  the  nerve  whilst  in  the  uncle  the 
condition  was  more  advanced.  A  year  after  seeing  these  cases  the  recorder  saw  three  brothers  all  of  whom 
had  lost  their  central  vision  at  the  age  of  20;  one  sister  of  this  sibship  was  not  affected;  these  brothers 
were  found  to  have  the  same  great-grandmother  as  the  first  described  sibship.  Consanguinity.  Bibl.  No.  17, 
pp.  249—50. 

Fig.  742.  Leber's  Case  L.  Optic  atrophy  in  three  brothers,  in  their  two  step-brothers  by  a  different 
father  and  in  two  of  their  maternal  uncles;  the  mother,  II.  2,  and  both  her  husbands  had  good  eyes;  the 
grandparents,  I.  1  and  2,  were  not  known  to  have  suffered  from  any  eye  disease  but  the  two  brothers  of 
the  mother,  II.  3  and  4,  suffered  from  a  severe  diminution  of  vision.  The  disease  in  III.  1,  2,  4,  6  and  7 
developed  at  the  ages  of  20,  13,  28,  13  and  21  years  respectively;  in  each  case  the  affection  quickly  reached 
a  maximum  at  which  it  remained  stationary;  all  the  brothers  were  now  (1871)  able  to  go  about  in  the 
streets  alone  but  could  not  see  to  read. 

Leber  reports  that  III.  8,  the  only  daughter  of  II.  2,  saw  well,  but  Schilling  (Bibl.  No.  13)  writing  four 
years  later  states  that  she  also  had  become  affected  but  had  not  yet  any  demonstrable  ophthalmoscopic  changes. 

III.  2,  aged  33,  was  of  a  robust  build  but  was  of  an  excitable  and  nervous  temperament;  he  suffered 
at  times  from  giddiness;  at  the  age  of  13  years  he  developed,  in  four  weeks,  so  serious  a  degree  of  amblyopia 
that  he  had  to  leave  school ;  twenty  years  later  he  was  seen  to  have  bilateral  central  scotomata,  on  the  left 
side  small  and  defined,  on  the  right  side  reaching  as  far  as  the  periphery  on  the  nasal  side  of  the  field; 
pupils  were  dilated  and  scarcely  reacted  to  light;  both  papillae  were  white,  arteries  narrow,  veins  slightly 
dilated;  the  patient  had  two  children  under  four  years  of  age  who  saw  well.  III.  4,  aged  32,  suffered  at 
times  from  slight  fainting  attacks;  at  the  age  of  18  he  had  suffered  from  palpitations;  at  28  years  he  had 
a  rapid  diminution  of  vision  which  increased  for  about  two  weeks  and  then  became  more  stationary,  three 
or  four  weeks  from  the  onset  R.  V.  =  finger  counting  at  6',  L.  V.  =  finger  counting  at  16'.  Three  years 
later  the  vision  of  the  left  had  further  diminished  and  was  now  the  same  as  the  right;  severe  colour- 
blindness over  the  whole  of  the  visual  fields  was  noted ;  he  had  a  little  daughter  who  saw  well.  III.  7, 
aged  21  (1871),  had  in  childhood  had  some  inflammation  of  his  eyes  following  measles;  a  year  ago  he  had 
Egyptian  inflammation  of  the  eyes;  earlier  he  had  complained  of  palpitations  and  giddiness;  his  present 
eye  trouble  appeared  first  in  his  right  eye  and  eight  days  later  in  his  left;  three  weeks  after  the  onset  the 
condition  was  progressing  less  rapidly;  R.  V.  =  finger  counting  at  2',  L.  V.  =  finger  counting  at  14';  a  small 
scotoma  was   present  in   the  right  only;    a  severe  degree  of  colour-blindness  was  present  in  the  right 
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eye,  colour  vision  in  the  left  eye  was  normal ;  signs  of  atrophy  were  present  in  the  right  disc  and  of 
neuritis  in  the  left.  Pour  months  later  both  papillae  were  white;  arteries  narrowed;  small  scotomata  were 
present  in  both  eyes  with  no  peripheral  contraction  of  fields.    No  consanguinity  recorded.    Bibl.  No.  8. 

Fig.  743.  Raymond  a  ad  Koenig's  Case.  Optic  atrophy  in  four  males  of  three  generations.  I.  1  and  2  were 
first  cousins;  they  had  two  children,  a  son,  II.  3,  who  became  affected  suddenly  with  partial  blindness  at 
the  age  of  20,  and  a  daughter,  II.  2,  who  saw  well.  II.  3  had  two  sons  who  saw  well  but  one  of  them  died 
of  phthisis  at  the  age  of  30.  II.  2  had  five  children  of  whom  two  sons  saw  well,  one  son,  III.  5,  became 
partially  blind  at  the  age  of  20;  two  daughters  had  each  a  son  who  similarly  became  partially  blind  at  the 
same  period  of  life;  one  of  the  daughters,  III.  2,  had  two  hysterical  daughters.  Consanguinity.   Bibl.  No.  86. 

Fig.  714.  Bach's  Case.  Optic  atrophy  in  a  boy  aged  15,  in  his  three  maternal  uncles  and  in  his 
maternal  grandmother.  IV.  1,  aged  15,  the  only  child  of  his  parents,  had  been  affected  for  three  months; 
a  few  weeks  after  the  onset  his  vision  was  reduced  to  finger  counting  at  about  3  m. ;  central  scotomata  were 
present,  the  peripheral  fields  had  normal  boundaries.  The  mother  of  IV.  1  was  unaffected  but  her  three 
brothers  had  all  been  examined  by  the  recorder  and  suffered  from  the  same  disease  with  advanced  atrophy 
of  the  nerve.  The  grandmother,  II.  4,  was  believed  to  have  had  the  same  disease;  her  husband,  II.  5,  her 
father,  I.  1,  her  sister,  II.  2,  and  the  three  children  of  II.  2  were  all  reported  to  have  healthy  eyes.  No 
consanguinity  recorded.    Bibl.  No.  81. 

Fig.  745.    Nettleship's  Case.    Leber's  disease  in  four  males  and  one  female  of  two  generations.    I.  1  and 

2  had  good  eyes;  of  their  children,  II.  2,  Mr  H.  of  Birmingham,  had  a  son,  III.  1,  who  became  affected  at 
about  the  age  of  40;  II.  6,  Mrs  J.,  had  a  son,  III.  4,  who  became  affected  so  early  that  he  never  learned 
to  read;  II.  8,  Mrs  D.,  had  fourteen  children  of  whom  III.  6  became  affected  at  the  age  of  30.  III.  7 
married  at  the  age  of  22  and  became  affected  at  33;  she  was  seen  soon  after  the  onset  of  the  disease. 
III.  9  and  10  were  normal  daughters  of  II.  8;  III.  11  represents  ten  of  her  children  who  died  quite  young. 

II.  4,  sister  to  II.  8,  had  a  normal  daughter,  III.  3,  whose  only  son,  IV.  1,  became  affected  early  in  life. 

III.  6  had  five  children  of  whom  two  died  young.  III.  7  had  four  children  of  whom  two  died  young.  Thus 
four  children  of  I.  1  and  2  transmitted  the  defect  though  they  were  themselves  believed  to  be  normal. 
Nettleship  was  unable  to  discover  whether  there  were  other  members  of  this  sibship.  No  consanguinity 
recorded.    Bibl.  No.  85,  p.  clxxiii. 

Fig.  746.  Nettleship's  Case.  (Habershon's  Case  III.)  Four  cases  of  Leber's  disease  in  a  sibship  of  eleven. 
I.  1  died  of  cancer;  his  wife,  I.  2,  was  weakly.  Little  was  known  of  II.  1  but  no  cases  of  the  disease 
were  known  to  have  occurred  in  her  family.  II.  2  died  aged  55;  he  was  one  of  a  very  large  sibship  of 
whom  three  males  lived  to  adult  life.  II.  1  and  2  had  eleven  children  of  whom  the  eldest,  a  son  aged  44, 
reported  that  he  had  had  good  sight  until  the  age  of  16  when  within  six  weeks  it  failed  and  reached 
the  present  state;  he  described  the  defect  as  a  cloud  at  the  centre  of  the  field  of  vision  and  said  that  he 
could  see  well  round  this;  his  perception  of  colours  was  defective,  especially  for  red;  discs  showed  white 
atrophy;  this  patient  was  a  smoker  but  discontinued  the  habit  one  year  after  the  onset.  III.  2  died, 
aged  22,  of  phthisis;  she  saw  well.  III.  3  died,  aged  20,  of  lung  trouble;  he  was  a  smoker  and  saw  well 
up  to  the  time  of  his  death.  III.  4,  aged  39,  a  non-smoker,  became  affected  at  the  age  of  15.  III.  6  died, 
aged  24,  of  spinal  disease;  he  saw  well  and  never  smoked.  III.  7,  aged  34,  saw  well.  III.  8,  aged  32, 
became  affected  at  the  age  of  17  when  he  was  not  a  smoker;  he  now  smoked  a  good  deal.  III.  10,  aged  30, 
was  not  affected;  he  smoked  in  moderation.  III.  11,  an  affected  male,  aged  27,  was  a  non-smoker  at  the 
time  of  the  onset  of  the  disease  when  he  was  aged  12  but  smoked  later.  III.  12  died,  aged  17,  of  phthisis; 
he  never  smoked.    III.  13,  aged  24,  saw  well.    No  consanguinity.    Bibl.  Nos.  29  and  85,  p.  clxv. 

Fig.  747.  Buisson's  Case.  Optic  atrophy  in  two  brothers.  II.  2,  aged  60,  saw  well;  he  was  twice 
married,  by  his  first  wife  he  had  one  normal  daughter  who  had  five  children;  by  his  second  wife  he  had 
three  daughters  with  good  vision  and  two  affected  sons,  III.  3  and  9.  III.  3,  aged  31,  became  affected  one 
year  ago,  now  his  vision  is  reduced  to  .^  in  right,  4\y  in  left;  he  has  no  pain;  he  was  married  at  20  and  had 
five  children  of  whom  two  died  at  3  and  4  months  respectively,  three  others  are  in  good  health,  aged  9  years, 

3  years  and  7  weeks.  III.  5,  aged  26,  had  two  healthy  children;  III.  7,  aged  24,  had  two  healthy  children 
and  one,  born  at  the  seventh  month,  had  paraplegia  of  the  lower  limbs.  III.  9,  aged  19,  reported  the  onset 
of  amblyopia  in  the  right  eye  three  months  ago,  the  left  becoming  affected  a  fortnight  later;  he  was  in  good 
health  and  neither  he  nor  his  affected  brother  had  ever  been  seriously  ill  or  had  syphilis;  on  Sept.  30,  1898, 
K.  V".=J^,  L.  V.  =  i15-;  on  Nov.  20,  R.  V.=^1ff,  L.  V.  =  ^;  the  condition  progressed  until  when  seen  in 
June,  1899,  R.  V.  =  L.  V.  =xf^;  central  scotomata  were  present,  discs  were  pale  on  temporal  side,  arteries 
a  little  narro%ved,  veins  normal;  red  and  green  not  recognised.  The  mother,  II.  3,  saw  well  up  to  her  death, 
at  the  age  of  45,  from  an  abdominal  tumour;  her  father,  aged  86,  saw  well.  III.  10,  aged  17,  saw  well. 
No  consanguinity  recorded.    Bibl.  No.  59. 

Fig.  748.  Posey's  Case.  Hereditary  optic  atrophy  in  a  male,  in  one  of  his  maternal  uncles  and  in  one 
of  his  maternal  great-uncles.  I.  1  and  2  died  at  the  ages  of  60  and  75  respectively,  both  had  good  sight; 
of  their  thirteen  children  three  sons,  II.  2,  4  and  6,  were  normal  and  had  normal  children;  three  sons  died 
young;  four  normal  daughters  had  no  offspring;  one  daughter,  II.  11,  had  glaucoma,  she  had  no  children; 
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one  son,  II.  1 2,  had  hereditary  optic  atrophy  and  one  daughter,  II.  8,  was  normal  herself  but  had  a  son  and 
a  grandson  with  hereditary  optic  atrophy.  II.  ]  2,  aged  61,  reported  that  his  sight  began  to  fail  at  the  age 
of  30;  the  progress  of  the  disease  was  rapid  and  he  was  soon  unable  to  read;  he  denied  syphilis;  he  began 
to  smoke  at  the  age  of  15,  for  ten  years  had  two  cigars  daily  and  after  that  five  pipes  daily ;  at  the  time  of 
investigation  R.  V.  =  -^  L.  V.  =  -f15;  discs  were  atrophied;  vessels  reduced  in  size;  absolute  central  scoto- 
mata  were  present;  pupils  reacted  sluggishly. 

II.  8  had  three  normal  daughters  aud  two  sons  of  whom  one  was  normal,  the  other,  III.  12,  aged  41, 
reported  that  his  vision  began  to  fail  at  the  age  of  24 ;  the  right  eye  was  first  affected  and  the  left  eye  six 
weeks  later;  no  history  of  syphilis;  he  was  dyspeptic  but  otherwise  had  good  health;  at  the  age  of  16 
this  patient  smoked  three  cigars  daily  and  up  to  the  present  time  chews  about  two  'plugs'  of  tobacco  weekly; 
now  R.  V.  =  L.  V.  =  /„;  discs  show  a  greyish  white  atrophy;  retina  is  hazy;  vessels  reduced  in  size;  pupils 
react  to  light  and  accommodation;  absolute  central  scotomata  are  present;  blue  is  the  only  colour 
recognised  in  a  20  mm.  square  object.  IV.  2,  son  of  the  only  married  daughter  of  II.  8,  aged  25,  complained 
that  his  sight  had  been  failing  in  the  right  eye  for  three  weeks ;  he  noticed  a  mist  before  the  eye  and  had 
slight  pain;  he  had  always  been  of  a  nervous  temperament  and  dyspeptic,  also  there  was  a  history  of 
gonorrhoea  eight  years  ago;  for  five  years  the  patient  had  smoked  five  to  eight  cigars  daily  and  chewed 
tobacco  occasionally,  he  also  took  an  occasional  glass  of  beer  or  whisky;  R.  V.  =  J^,  L.  V.  =  ^;  the  right 
disc  was  hyperaemic  with  blurred  edge;  retinal  vessels  tortuous  and  full;  the  left  disc  showed  an  earlier 
stage  of  the  same  condition;  three  months  after  the  onset  R.  V.  =  Jg- ,  L.  V.  =  ^;  central  scotomata  were 
present.  Members  of  this  family  were  nervous,  easily  excited  and  depressed,  and  most  of  them  were  dys- 
peptic.   No  consanguinity  recorded.    Bibl.  No.  58. 

Fig.  749.  Taylor' 's  Case.  Optic  atrophy  in  four  brothers  and  in  their  maternal  grandmother.  I.  1  became 
nearly  blind  at  the  age  of  40,  eyes  looking  natural;  she  had  three  daughters  of  whom  II.  2  and  4  had  ten  and 
five  normal  children  respectively,  II.  5  had  eleven  children  and  one  miscarriage.  II.  6,  husband  of  II.  5,  was 
a  shoemaker,  he  saw  well  at  the  age  of  47  but  his  eyes  were  weak  and  inflamed  at  times;  he  was  subject 
to  asthma  and  at  one  time  had  fits  (?  epilepsy);  he  was  a  great  smoker  and  was  inclined  to  drink  too  much. 
Of  the  children  of  II.  5  and  6,  III.  3,  Edmund  S.,  born  before  the  marriage  of  his  parents,  was  seen  aged  27 
when  he  complained  of  "pins  and  needles"  and  numbness  in  his  feet  and  hands  and  of  cramp;  no  history 
of  syphilis;  his  right  eye  became  affected  about  9  months  previously  and  later  the  left  also;  he  had  occa- 
sional pain  in  the  right  frontal  and  temporal  regions;  vision  was  limited  to  hand  movements  only  in  the 
right,  the  left  was  a  little  better;  visual  fields  were  contracted  and  central  scotomata  were  present;  pupils 
reacted  to  light  but  not  to  accommodation;  he  was  colour-blind  to  red  and  green;  the  discs  were  pale 
with  a  clear  defined  outline;  the  patient  smoked  ioz.  of  shag  daily  and  drank  stout  but  no  spirits.  III.  3 
died  of  inflammation  of  the  lungs  at  the  age  of  37 ;  he  left  one  son,  a  soldier  with  good  sight  (1909),  and  five 
daughters.  III.  5,  William  S.,  was  discharged  from  the  army  at  the  age  of  about  21  on  account  of  his 
vision,  he  was  then  said  to  have  optic  neuritis;  he  began  to  smoke  at  the  age  of  16,  as  a  soldier  he  had 
smoked  about  \  oz.  shag  and  drank  about  four  glasses  of  beer  daily;  at  the  age  of  about  21  he  had  a  sudden 
pain  in  his  forehead  which  caused  him  to  close  his  left  eye,  he  then  noticed  that  he  could  not  see  with  his 
right  eye,  three  weeks  later  the  vision  of  the  left  eye  began  to  fail  also;  at  the  age  of  25  pupils  reacted  to 
light,  discs  were  pale,  especially  the  outer  halves,  with  slightly  blurred  margins,  he  could  not  recognise 
red  or  green  anywhere  in  the  field;  there  was  some  contraction  of  the  visual  fields,  also  central  colour 
scotomata ;  he  was  married  in  1909  and  had  five  normal  children ;  at  a  later  date  he  complained  of  frequent 
cramp,  his  pupils  reacted  only  slightly  to  light,  discs  showed  a  whitish  yellow  pallor  and  retinal  vessels  were 
of  slightly  less  than  normal  calibre.  III.  7,  9  and  12,  three  sisters,  aged  23,  22  and  18  respectively  (1892), 
were  married  and  had  children  who  were  normal  in  1909.  III.  11,  John  S.,  aged  19  (1892),  had  Ids  left  eye 
only  affected  at  the  age  of  6 ;  he  began  to  smoke  at  1 5  and  in  1 892  was  smoking  two  ozs.  of  shag  per  week  and 
drinking  half  a  pint  of  beer  daily;  the  right  fields  were  quite  normal  and  R.  V.  =  |,  L.  V.  =  £;  he  had  no 
difficulty  in  matching  colours;  slight  but  distinct  neuritis  was  noted  in  the  right  eye  at  this  date,  the  left 
disc  was  pale;  the  left  field  had  normal  boundaries  with  a  small  central  scotoma;  in  1909  the  right  vision 
was  still  good  but  at  a  later  date  his  brothers  reported  that  he  had  had  to  give  up  his  work  as  a  shoemaker  and 
that  he  was  certain  his  right  eye  was  then  affected;  he  died  of  some  acute  lung  disease.  III.  14  and  16, 
aged  15  and  11  respectively  (1892),  were  normal,  they  had  good  sight  when  last  heard  of,  possibly  about 
1915.  III.  15,  George  S.,  aged  13  (1893),  had  both  eyes  affected  at  the  age  of  6  when  he  was  almost  blind 
for  about  a  year  but  improved  after  an  operation  for  mastoid  disease  following  middle  ear  suppuration; 
R.  V.  =£,  L.  V.  =  |;  no  peripheral  contraction  of  fields,  central  scotoma  present  in  right  only;  the  discs 
were  pale  particularly  the  right,  edges  were  clearly  defined  and  vessels  normal;  (?)  partial  atrophy  of  the 
choroid  over  the  area  surrounding  each  disc.  At  a  later  date  (21915)  III.  15  complained  of  cramp  on  rising 
in  the  morning;  R.  V.  =£,  L.  V.  =  ^ — -£%',  right  pupil  slightly  wider  than  the  left.  III.  17  and  18,  aged 
9  and  7  years  respectively,  saw  well.  No  consanguinity.  Bibl.  Nos.  38  and  85,  p.  clxvii,  with  some  addi- 
tional information  sent  by  the  recorder. 

Fig.  750.  Norris's  Case.  Leber's  disease  affecting  males  and  females  in  five  generations.  V.  2,  aged  49, 
a  vigorous  man  who  had  been  in  the  habit  of  taking  neither  alcohol  nor  tobacco,  complained  that  he  had 
B.  t.  49 
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been  Losing  his  Bighl  for  about  a  year;  he  had  become  so  blind  that  he  had  some  dilliculty  in  getting  .about 
and  had  bad  to  give  up  his  work  j  pupils  were  normal  but  central  vision  was  almost  completely  absent  in  both 
eyes .  I  he  right  optic  disc  was  greenish  grey  in  colour  and  a  t  rille  prominent  :  the  retinal  vessels  had  about 
t  in  ir  normal  calibre;  the  patient  was  given  strychnine  and  about  a  month  later  his  peripheral  vision  showed 
a  marked  improvement.  One  of  the  brothers  of  V.  2  became  affected  at  the  age  of  43;  five  of  his  eight 
siblings  died  in  infancy.  V.  1 1,  aged  50,  first  cousin  to  V.  2,  complained  of  a  central  clouding  of  his  vision  ; 
irregular  central  scotomata,  varying  from  15°  to  20°  round  the  point  of  fixation,  were  demonstrated;  the  discs 
showed  a  greenish  atrophic  discolouration;  there  was  little  change  in  the  calibre  of  the  central  vessels;  this 
patient  also  showed  marked  improvement  in  his  peripheral  vision  under  treatment  with  strychnine. 

IV.  2  after  a  period  of  blindness  improved  so  markedly  as  to  be  able  to  resume  his  work.  No  consan- 
guinity.   Bibl.  No.  23. 

Fig.  7">1.  KnhL's  Cist-.  Hereditary  optic  atrophy  in  three  brothers  and  their  only  sister,  also  in  the 
sister's  only  son.  III.  2,  H.  H.  A.,  had  had  no  serious  illness  up  to  the  age  of  22;  he  had  in  his  youth 
frequent  attacks  of  inflammation  in  his  eyes  but  his  vision  remained  good  in  both  eyes.  At  the  age  of 
22  years,  after  he  had  been  standing  in  water  for  a  long  time  washing  sheep,  he  reports  the  sudden  onset 
and  rapid  advance  of  a  diminution  in  his  visual  acuity  so  that  within  fourteen  days  from  the  onset  he  was 
unable  to  read.  On  examination  some  infection  of  the  conjunctiva  was  found;  in  both  eyes  the  pupils  were 
dilated  and  reacted  feebly;  the  papillae  were  slightly  blurred  and  the  margins  were  indistinct;  the  blurring 
extended  into  the  surrounding  retina;  the  arteries  were  narrowed,  the  veins  dilated  and  tortuous;  the 
patient  was  treated  with  strychnine  injections  and  discharged  a  month  later  with  no  change  in  his  vision  or 
in  the  appearance  of  the  fundus.  Twenty-two  years  later  (1908)  III.  2  was  again  examined;  R.  V.  =  finger 
counting  at  .'in.,  L.  V.  =  finger  counting  at  l^m.;  colour  perception  for  red  and  green  was  absent  and  it 
was  reduced  for  other  colours;  in  the  right  field  there  was  complete  deficiency  of  the  nasal  half;  in  the 
left  field  peripheral  margins  were  normal;  the  right  pupil  was  larger  than  the  left  and  bilateral  complete 
atrophy  of  the  optic  nerve  was  present.  In  1913  with  the  left  eye  large  blue  and  yellow  objects  were 
distinguished  but  red  and  green  were  not  recognised;  with  the  right  eye  no  colours  were  known;  bilateral 
large  central  absolute  scotomata  were  demonstrated.  III.  2  was  mentally  fresh  and  alert  and  carried  on  with 
his  work  on  the  land;  he  was  married  and  had  a  healthy  daughter  aged  18  years.  III.  3,  brother  of  III.  2, 
was  born  in  1871;  as  a  child  he  was  always  healthy  and  had  good  sight  in  both  eyes,  but  he  suffered 
repeatedly  from  severe  headaches;  at  the  age  of  20  years  he  had  a  severe  wound  at  the  back  of  his  head 
due  to  a  fall  from  a  ladder  but  there  was  no  loss  of  consciousness  or  fracture;  at  the  age  of  21,  suddenly 
and  for  no  apparent  reason  his  vision  became  weak,  the  condition  rapidly  progressed  and  eight  days  later 
he  was  unable  to  see  to  read;  he  was  examined  and  it  was  found  that  It.  V.  =  finger  counting  at  40  cm., 
L.  V.  =  finger  counting  at  20  cm.;  fixation  was  excentric;  bilateral  large  absolute  central  scotomata  were 
present;  atrophy  of  the  optic  nerve  was  present  showing  the  typical  appearance  of  the  fundus;  he  was 
treated  with  salt  and  mustard  baths  and  strychnine  injections,  with  slight  temporary  improvement.  Fifteen 
years  later  his  vision  was  reduced  to  hand  movements  at  1  m.  in  both  eyes;  he  could  recognise  blue  and 
yellow  but  not  red  or  green.  Five  years  later  again  he  could  perceive  only  large  blue  objects  with  the  left 
eye  and  no  colours  with  the  right. 

IIT.  4,  a  factory  worker,  was  born  1876;  he  had  stammered  since  his  earliest  youth  and  had  repeated 
convulsions  during  his  first  years,  later  he  was  always  healthy.  At  the  age  of  seven  years  he  noticed  at 
school  that  his  visual  acuity  was  rapidly  diminishing,  without  any  apparent  cause,  so  that  after  a  short 
time  he  was  unable  to  recognise  a  clothes  brush  at  a  distance  of  |  m.  When  seen  in  1884  his  pupils  reacted 
well  to  light  and  convergence;  in  the  upper  and  outer  quadrant  of  the  pupil  a  posterior  synechia  was 
present,  also  traces  of  a  persistent  pupillary  membrane  were  noticed;  vision  was  reduced  to  finger  counting 
at  2m.  for  the  R.  eye  and  at  3m.  for  the  L.;  fields  of  vision  were  free  and  colour  sense  normal;  papillae 
were  pale,  vessels  narrowed  and  the  retina  round  the  entrance  of  the  nerve  was  blurred  and  of  a  grey  colour; 
the  veins  were  not  tortuous.  The  patient's  condition  at  subsequent  examinations  is  described;  he  was  treated 
with  potassium  iodide  and  with  strychnine;  when  last  examined  in  1908,  L.  V.  =§■,  R.  V.  =Tr^ — T*V -;  colour 
discrimination  was  lowered;  no  central  scotomata  were  present  but  there  was  slight  peripheral  contraction 
of  the  fields;  some  greenish  grey  atrophy  of  the  optic  nerve  was  present  and  the  retinal  vessels  were 
narrower  than  normal.  At  a  later  date  it  was  reported  that  his  visual  acuity  remained  good  and  that  he 
was  able  to  carry  on  his  work. 

III.  5,  Charlotte  W.,  sister  to  III.  2 — 4,  had  always  been  healthy  and  saw  well  until  the  age  of  36  years 
when  she  had  trachoma  and  was  for  a  long  time  under  treatment  by  different  surgeons;  soon  after  this  she 
noticed  a  rapid  diminution  in  her  vision  which  in  a  short  time  reached  a  grade  at  which  it  remained 
stationary;  when  she  was  examined  pupils  were  round,  of  normal  size  and  reacted  promptly;  the  papillae 
were  white  with  sharply  defined  margins;  R.  V.  =  finger  counting  at  3  m.,  L.  V.  =  finger  counting  at  1  m.; 
peripheral  fields  of  vision  were  normal;  in  the  R.  a  relative  and  in  the  L.  an  absolute  scotoma  for  white  and 
colours  were  demonstrated ;  in  R.  over  the  whole  field  only  blue  and  yellow  20  mm.  objects  were  recognised, 
in  the  L.  only  blue  was  distinguished.  III.  5  married  a  healthy  man,  III.  6,  and  had  one  child,  a  son,  IV.  2, 
who  at  the  age  of  15  years  became  affected  with  the  same  eye  disease  as  his  mother  and  her  brothers.   IV.  2 
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was  born  in  1893,  he  was  a  healthy  boy  but  had  inflammation  of  the  lungs  when  he  was  quite  small.  At  the 
age  of  15  it  was  noticed  that  he  frequently  passed  over  words  when  he  was  reading  and  that  blanks  appeared 
in  the  lines;  he  had  no  headaches  but  eight  days  before  the  onset  of  the  disease  he  had  a  severe  nasal 
catarrh.  On  examination  it  was  found  that  the  left  pupil  was  larger  than  the  right;  the  papillae  were 
slightly  red  with  blurred  margins;  the  veins  were  slightly  hyperaemic,  the  arteries  narrowed;  myopia  of 
15  D  was  noted;  vision  was  reduced  to  finger  counting  at  3  m.  for  the  R.  and  at  1  m.  for  the  L.;  there 
was  some  contraction  of  the  peripheral  fields;  perception  of  colours  central  and  peripheral  was  absent  except 
for  blue.  An  account  is  given  of  the  examination  of  the  central  nervous  system;  also  repeated  examinations 
of  the  eyes  are  described;  the  patient  was  treated  with  salicylates  and  mercury  ointment  and  also  with 
strychnine  and  electricity;  considerable  improvement  was  noted  in  1913  when  R.  V.  =  L  .  V.  =  ■§  and  a  good 
colour  discrimination  was  demonstrated. 

III.  6  by  his  first  wife  had  four  daughters  and  three  grandchildren  with  normal  vision.  The  paternal 
grandparents  of  the  four  affected  siblings,  I.  1  and  2,  were  healthy  and  came  of  healthy  stocks  free  from  eye 
disease;  their  three  children  were  healthy  and  no  eye  disease  occurred  in  the  children  and  grandchildren 
of  their  married  daughter  II.  2.  The  mother  of  the  affected  siblings,  II.  5,  suffered  from  night-blindness 
which  appears  to  have  been  of  the  congenital  stationary  type  for  in  good  daylight  her  eyesight  was  good 
up  to  old  age  and  ophthalmoscopic  examination  could  detect  nothing  abnormal;  her  parents,  I.  3  and  4, 
also  her  three  siblings  and  the  children  and  grandchildren  of  her  only  married  sister,  were  normal.  No 
consanguinity  recorded.    Bibl.  Nos.  49,  104. 

Plate  LV.  Fig.  752.  Snell's  Case.  Optic  atrophy  in  two  brothers  and  in  one  of  their  first  cousins; 
parents  and  grandparents,  aunts  and  uncles  saw  well  except  II.  5,  the  mother's  brother,  who  had  some 
trouble  with  his  eyes  after  smallpox.  III.  1,  aged  36,  reported  that  his  sight  began  to  fail  at  about  the 
age  of  24;  he  was  examined  then;  now  the  discs  were  white,  vision  was  reduced  to  finger  counting  at  one 
foot;  fields  of  vision  were  very  limited  and  colour  vision  was  defective;  the  condition  had  been  stationary 
for  about  ten  years.  III.  6,  aged  21,  had  noticed  his  sight  failing  for  two  or  three  months,  up  to  this  time 
he  had  seen  well;  now  his  discs  were  white  and  arteries  narrowed;  R.  V.  =  finger  counting,  L.  V.  =  ^§^; 
visual  fields  were  contracted.  The  patient's  two  brothers,  III.  8,  died  aged  2  and  3  years  respectively  of 
croup;  their  five  sisters  aged  34,  32,  29,  25  and  18  respectively  had  good  sight.  The  mother's  sister,  II.  6, 
had  three  sons  aged  27,  23  and  16  and  a  daughter  aged  12  who  all  had  good  sight;  she  had  also  one  son 
aged  25  whose  sight  had  been  failing  for  a  few  weeks  and  now  R.  V.  =T\,  L.  V.  =  finger  counting  at  one 
foot;  large  bilateral  central  scotomata  were  present  with  some  contraction  of  peripheral  fields.  No  con- 
sanguinity recorded.    Bibl.  No.  55. 

Fig.  753.  Zentmayer's  Case.  Optic  atrophy  in  two  brothers;  they  had  another  brother  who  died  of 
typhoid  fever  and  an  unaffected  sister.  II.  1,  J.  C,  became  affected  at  the  age  of  30,  he  smoked  moderately 
and  took  little  alcohol;  in  February  1912  he  accidentally  discovered  that  the  vision  of  his  left  eye  was 
very  poor,  in  August  of  the  same  year  he  had  to  give  up  his  work;  five  years  later  R.  V.  =  T^,  L.  V.  =  2TtrJ 
excentric  vision ;  visual  reflexes  were  sluggish ;  absolute  central  scotomata  were  present ;  discs  were  a  greenish 
grey  colour,  vessels  contracted ;  X-ray  showed  a  pituitary  fossa  enlarged  both  by  deepening  and  in  the  antero- 
posterior direction.  II.  3,  aged  29,  reported  that  his  vision  was  failing;  by  the  following  week  he  could 
not  see  to  read  ordinary  print;  he  had  had  congestion  of  the  lungs  in  the  spring  of  this  year;  he  had  smoked 
about  1  oz.  of  tobacco  daily  for  several  years  and  took  no  alcohol;  he  had  one  child  living  and  well; 
R.  V.  =^0,  L.  V.  —-^q',  scotomata  were  present,  also  slight  contraction  of  the  fields;  X-ray  showed 
possibly  a  slight  deepening  of  the  pituitary  fossa.    No  consanguinity  recorded.    Bibl.  No.  114. 

Fig.  754.  Zenlmayer's  Case.  Optic  atrophy  in  two  brothers,  and  a  sister  presents  symptoms  suggestive  of 
incipient  pituitary  disease;  both  parents  were  aged  53  and  normal.  II.  6,  F.  S.,  aged  26,  fifth  born  in  a 
sibship  of  nine,  reported  that  his  sight  began  to  fail  at  the  age  of  12  and  that  six  months  later  he  was 
unable  to  read;  optic  atrophy  was  diagnosed  at  this  time  and  his  vision  has  remained  stationary  since; 
vision  is  excentric  and  for  R.  and  L.  =Tfo  >  pupils  were  normal;  his  face  was  asymmetrical,  the  right  side 
receding;  his  skull  was  high  and  narrow;  both  fields  were  contracted  to  some  extent  and  ceutral  absolute 
scotomata  were  present;  the  patient  had  no  colour  perception;  both  discs  were  atrophic;  vessels  were 
normal  in  the  right,  slightly  narrowed  in  the  left ;  X-ray  showed  a  large  pituitary  fossa  on  the  border  line 
of  normality.  II.  8,  E.  S.,  aged  22,  seventh  born  in  the  sibship,  reported  that  he  had  noticed  two  years 
ago  that  colours  did  not  appear  normal  to  him,  at  this  time  inflammation  of  the  optic  nerve  had  been 

1  2-5 

diagnosed  ;  now  R.  V.  =  ^-  ,  L.  V.  =  — ;  the  X-ray  shows  a  large  pituitary  fossa. 

X-ray  plates  were  taken  of  one  normal  male  of  this  family  and  of  one  female,  II.  4 ;  the  normal  male 
had  a  much  smaller  fossa  than  his  affected  brothers;  the  female,  aged  30,  had  a  pituitary  fossa  which  was 
on  the  border  line  of  the  abnormally  large;  she  complained  of  headaches  and  sweating  of  the  left  side  of  her 
head,  her  vision  was  normal  and  right  disc  normal,  the  left  disc  was  blurred  and  slightly  prominent;  she 
had  small  scotomata  in  both  fields  which  also  showed  a  decided  concentric  contraction  for  form  and  colour; 
II.  4  had  had  four  children,  two  daughters  were  aged  8  and  9  respectively,  one  son  was  stillborn  and  one 
son  died  aged  8  hours.    No  consanguinity.    Bibl.  No.  114. 

49—2 
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\'\^.  7").").  Batten's  Case.  Hereditary  optic  atrophy  in  a  mother  and  her  three  children,  also  in  her 
brother  and  sister.  1.  1  and  2  had  good  sight.  II.  1,  aged  f>l,  remembered  a  rapid  onset  of  defective  vision 
ai  i  he  age  of  11;  now  II.  V.  =  ,"0  ,  L.  V.  = -.(,;(V ;  the  discs  were  pale  and  slightly  atrophic  but  no  gross  changes 
were  present;  visual  fields  were  practically  normal  with  no  scotomata.  II.  2  died  aged  33,  she  had  been 
similarly  affected  and  the  disease  in  her  case  developed  in  the  saint;  rapid  way  in  late  childhood.  II.  4, 
Mrs  Sarah  P.,  began  to  lose  her  sight  at  the  age  of  12,  the  defect  rapidly  increased  and  then  remained 
stationary  ;  a1  i  he  age  of  48,  R.  V.  =  ^,  L.  V.  =^;  discs  were  pale  and  somewhat  atrophic,  margins  hazy, 
sonic  cupping;  there  was  slight  contraction  of  the  visual  fields,  no  scotomata  were  demonstrated.  There  is 
no  information  of  other  members  of  this  sibship.  II.  4  had  four  children  of  whom  III.  1  died  aged  3; 
III.  2,  Arthur  P.,  aged  1 1,  had,  under  atropine  with  correction  of  +  4 '5  D.,  R.  V.  =  L.  V.  =T1, ;  there  was  a 
concentric  contraction  of  the  fields  and  a  paracentral  scotoma  in  the  left  only ;  margins  of  disc  were 
blurred  and  vessels  were  tortuous;  at  a  later  date  vision  was  greatly  improved  but  the  condition  of  the 
discs  remained  unchanged.  III.  3,  Sarah  Annie  P.,  aged  9,  had  R.  V.  =L.  V.  =  ^j  her  discs  were  pale  and 
atrophic;  she  did  not  recognise  blue,  red  or  green,  yellow  she  called  red;  she  had  small  scotomata  and  some 
contraction  of  fields.  III.  4,  Emily  P.,  aged  8,  had  discs  congested  but  no  marked  change  except  extreme 
redness  and  some  enlargement  of  veins;  under  atropine  and  with  correction  R.  V.  =  L.  V.  =  | — £;  colour 
vision  appeared  to  be  normal;  two  years  later  vision  was  reduced  to  -jV .  No  defect  of  vision  was  known 
to  have  occurred  in  any  collateral  branches  of  the  family.  An  attempt  to  get  in  touch  with  the  family  again 
in  1923  was  unsuccessful.    No  consanguinity.    Bibl.  No.  47. 

Fig.  756.  Bruner's  Case.  Optic  atrophy  in  five  males  and  one  female  of  three  generations.  I.  2,  aged  81, 
and  her  husband,  I.  1,  had  normal  vision;  I.  3,  aged  76,  had  been  blind  for  years;  he  was  told  that  the 
trouble  was  with  the  optic  nerves  and  that  treatment  would  not  help  him;  he  drank  considerably ;  I.  4  went 
blind  one  night  and  committed  suicide.  I.  2  had  two  sons  and  six  daughters  of  whom  II.  1,  aged  36  (1911 ), 
reported  that  he  had  worn  glasses  for  nine  years  but  had  no  difficulty  until  about  four  months  ago  when  he 
noticed  that  his  vision  was  blurred  and  he  could  only  see  part  of  an  object;  he  had  at  this  time  some  frontal 
and  occipital  headache  but  no  vomiting  or  giddiness;  two  weeks  ago  he  had  severe  headache  for  three  days 
and  his  vision  had  been  worse  since;  his  general  health  was  excellent  but  he  had  a  history  of  gonorrhoea 
as  a  young  man,  no  syphilis;  he  smoked  and  drank  with  moderation;  he  had  been  married  for  nine  years, 
his  wife  had  had  two  miscarriages  and  no  living  children ;  pupils  were  equal  and  reacted  normally,  discs 
were  slightly  oedematous  on  nasal  side  with  hazy  margin,  pale  on  temporal  side;  veins  were  rather  full; 
the  patient  failed  to  recognise  red  and  green;  central  absolute  scotomata  were  present.  Lumbar  puncture 
was  made  but  the  fluid  was  normal;  X-ray  showed  nothing  abnormal  antero-posteriorly,  but  the  lateral  view 
showed  much  enlargement  of  the  sphenoidal  cells ;  De  Schweinitz  reported  that  a  stereoscopic  X-ray  plate 
showed  marked  thickening  either  in  the  sphenoid  region  or  in  the  neighbourhood  of  the  sella  turcica  and 
suggests  a  family  abnormality  of  skull  interfering  with  the  functioning  of  the  pituitary  gland  as  a  possible 
source  of  the  visual  trouble;  Dr  Spiller  considered  that  the  plate  showed  a  projection  upwards  of  the  floor 
of  the  sella  turcica.  An  X-ray  plate  taken  two  months  later  showed  no  change.  The  patient  became  much 
worse  and  when  he  was  almost  completely  blind  a  decompression  was  performed  by  Harvey  Cushing,  who 
found  that  he  had  an  exceedingly  oedematous  brain,  with  great  excess  in  the  amount  of  fluid  in  the  sub-dural 
space,  under  considerable  tension;  four  weeks  after  the  operation  vision  was  limited  to  hand  movements  on 
the  temporal  side  only  for  the  R.  and  finger  counting  for  the  L. 

II.  3  wrote  that  his  vision  failed  at  the  age  of  29,  that  within  a  few  days  everything  looked  hazy  but 
"he  could  see  an  object  from  the  outer  circle  of  the  eye";  his  trouble  was  diagnosed  as  optic  neuritis ;  he  was 
a  drinker;  some  improvement  followed  treatment  with  mercury,  potassium  iodide  and  strychnine. 

II.  4,  Mrs  T.  of  Toledo,  aged  41,  had  good  eyes  until  the  age  of  34  when  her  sight  gradually  failed; 
the  condition  appeared  to  be  stationary  for  three  or  four  years  since  when  she  had  noticed  some  improve- 
ment; she  had  been  addicted  to  morphine  at  one  time  and  after  this  to  alcohol;  R.  V.  =  ^,  L.  V.  =  ^j 
discs  were  pale,  especially  the  temporal  halves,  and  arteries  narrow;  small  central  absolute  scotomata  were 
noted  in  each  field  with  practically  normal  peripheral  limits;  X-ray  plate  showed  much  enlarged  sphenoidal 
cells;  she  had  been  married  twenty  years  and  had  a  son,  aged  18,  and  a  daughter,  aged  15,  who  both  saw  well. 

III.  4,  son  of  a  normal  sister  of  the  affected  siblings,  was  a  doctor  in  Chicago,  his  vision  became  dim 
shortly  after  his  marriage  at  the  age  of  22  and  a  few  months  later  he  became  "entirely  blind";  there  was 
no  history  of  syphilis;  central  scotomata  were  present;  he  was  treated  with  mercury,  potassium  iodide, 
t  hvroid  extract,  pituitrin,  strychnine,  etc.;  after  a  year  he  tried  homoeopathic  treatment  and  began  to  improve, 
now  he  has  had  i  normal  vision  for  some  years;  X-ray  plate  showed  much  enlarged  sphenoidal  cells. 

X-ray  plates  were  taken,  for  comparative  purposes,  of  the  mother,  I.  2,  and  one  of  her  five  normal 
daughters;  they  showed  much  smaller  sphenoidal  cells  than  those  of  the  affected  members.  No  con- 
sanguinity.   Bibl.  No.  95. 

Fig.  757.  Snell's  Case.  Optic  atrophy  in  three  brothers  and  in  their  maternal  uncle.  II.  2,  John  B., 
aged  62,  had  found  his  sight  failing  about  ten  years  ago ;  the  onset  of  the  disease  was  gradual,  the  left  eye  first 
becoming  affected  and  the  right  eye  failing  8  months  later,  he  thinks  he  sees  more  now  than  then;  both 
discs  were  now  white  and  arteries  narrow;   V.  =  ^£^  in  each  eye;  he  had  three  sons  who  were  still  normal  at 
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the  time  of  investigation.  II.  4,  William  B.,  aged  57,  said  that  his  sight  became  impaired  about  ten  years 
ago;  now  both  discs  were  white,  arteries  a  little  narrow,  V.  about  »4^  in  each  eye;  he  had  been  subject  to 
fits,  which  occurred  every  four  or  five  weeks,  between  the  ages  of  24  and  40;  his  son  and  five  daughters  were 
believed  to  be  normal.  II.  6,  James  B.,  aged  44,  reported  that  his  sight  in  both  eyes  had  been  affected  for 
about  8  years ;  now  both  discs  were  white,  arteries  diminished  and  V.  =  %£$  in  each  eye.  All  the  affected 
brothers  had  central  scotomata  in  each  and  also  peripheral  contraction  of  fields;  all  were  moderate  smokers. 
The  mother,  I.  3,  died  aged  85,  and  the  father  died  aged  67,  both  had  good  sight;  one  son,  aged  43,  and  a 
daughter,  aged  53,  were  unaffected;  two  daughters  died  in  infancy;  the  mother's  brother,  a  railway  guard, 
became  blind  in  middle  age  and  never  recovered  his  sight;  the  father's  father  lived  to  old  age  with  good 
sight.    No  consanguinity.    Bibl.  No.  55. 

Fig.  758.  Somya's  Case.  Optic  atrophy  in  6ve  males  and  one  female  in  three  sibships  of  two  generations. 
II.  1  was  reported  to  have  been  blind  and  his  brother,  II.  2,  to  have  been  severely  amblyopic;  their  mother's 
sister  had  four  children  of  whom  II.  4  became  blind  at  the  age  of  28;  II.  5  saw  well;  II.  7  became  blind 
at  the  age  of  34.  II.  6  became  amblyopic  rather  suddenly  at  the  age  of  18;  his  vision  was  reduced  to  finger 
counting  in  the  R.  at  5',  in  the  L.  at  10';  he  had  central  absolute  scotomata  and  slight  concentric  contrac- 
tion of  the  visual  fields ;  many  years  after  the  onset  he  appeared  to  have  post-neuritic  optic  atrophy,  the 
papillae  were  pale,  the  vessels  normal.  II.  7  had  a  son  Rudolf  R.,  III.  1,  who  at  the  age  of  19  noticed  a 
gradual  diminution  of  vision;  he  had  always  been  healthy  and  no  nervous  or  mental  affections  were  known 
to  have  occurred  in  the  family;  his  father's  parents  and  siblings  saw  well;  six  months  after  the  onset  of  the 
disease  his  vision  was  reduced  to  finger  counting  in  the  R.  at  1*5  m.,  in  the  L.  at  14"* ;  he  had  slight  myopia; 
the  papillae  were  pale  especially  in  the  temporal  half;  the  vessels  were  markedly  narrowed ;  bilateral  large 
central  and  paracentral  absolute  scotomata  were  present  but  there  was  no  contraction  of  the  peripheral 
limits  of  fields;  no  improvement  followed  treatment  by  inunction  and  potassium  iodide.  No  consanguinity 
recorded.    Bibl.  No.  37. 

Fig.  759.  Lucas's  Case.  Probably  hereditary  optic  atrophy  in  five  females  of  three  generations.  I.  1  had 
good  sight.  I.  2  became  amaurotic  at  the  age  of  35.  II.  2  lost  her  sight  at  the  age  of  19  but  had  some 
perception  of  light;  she  had  seven  children  of  whom  III.  1  became  amaurotic  at  the  age  of  13  and  died 
two  years  later  completely  blind.  III.  2  became  blind  at  the  age  of  11.  III.  3  also  became  affected  at  the 
age  of  11 ;  she  was  at  one  time  unable  to  see  to  go  about  alone  but  the  condition  improved  under  treatment. 
The  onset  of  the  disease  in  all  cases  was  characterised  by  headache,  some  strabismus,  and  a  gradual  dimi- 
nution of  vision  until  blindness  became  complete.  III.  4  died  aged  2  years  when  her  vision  appeared  to 
be  normal.  III.  5,  aged  13,  had  not  yet  shown  signs  of  the  disease.  III.  6  and  7,  two  boys  aged  3  years 
and  1  year  respectively,  could  still  see  well.    No  consanguinity  recorded.    Bibl.  No.  2. 

Fig.  760.  Daguenet,  Galezowski  and  Prouff's  Case.  Hereditary  optic  atrophy  in  six  males  and  probably 
one  female  of  two  generations.  I.  1  and  2  had  always  seen  well;  they  had  three  daughters  and  one  son  of 
whom  II.  2,  a  daughter,  died  aged  52  having  had  six  children,  III.  1 — 6.   II.  2  always  saw  well;  her  brother 

II.  3,  aged  47,  noticed  at  the  age  of  21  that  his  visual  acuity  was  lowered,  six  months  later  he  was  unable 
to  see  to  read;  the  defect  is  said  to  have  reached  a  maximum  two  months  after  the  onset  and  had  since 
remained  stationary;  he  had  no  headaches  or  nervous  symptoms;  he  saw  better  in  a  dim  light;  at  the  age 
of  47  the  papillae  were  pale  with  clearly  defined  margins,  vessels  were  narrowed;  vision  was  reduced  to 
finger  counting;  fields  were  contracted  and  severe  defects  in  colour  vision  were  demonstrated,  red,  orange  and 
green  all  appeared  grey.  II.  3  had  one  child  who  died  aged  10.  II.  5  saw  well,  she  died  aged  40,  leaving 
two  children,  III.  8  and  9.  II.  7  died  aged  45,  having  for  the  last  five  years  only  been  able  to  see  enough  to 
enable  her  to  go  about  alone;  no  further  details  are  given  of  her  defect;  she  had  three  children,  III.  10 — 12. 

III.  1  noticed  a  rapid  diminution  of  vision  at  the  age  of  26,  the  condition  progressed  for  two  months 
and  then  became  stationary ;  atrophy  of  the  optic  nerve  following  neuritis  was  noted  five  months  after  the 
onset;  the  papillary  margins  were  still  blurred,  vessels  were  normal;  only  blue  and  yellow  colours  were 
recognised.  III.  2,  brother  to  III.  1,  was  healthy  and  saw  well  up  to  the  age  of  24  when  amblyopia 
developed  and  the  history  given  was  precisely  similar  to  that  of  III.  1,  except  that  his  colour  vision  was 
less  markedly  affected  and  he  was  able  to  distinguish  all  colours  except  green.  III.  3  was  similarly  affected; 
he  had  headaches  at  the  time  of  onset ;  colour  vision  was  very  defective.  Of  the  other  members  of  this 
sibship  III.  4  died  young;  III.  5  and  6  were  aged  19  and  15  respectively  at  the  time  of  observation;  the 
sex  of  these  siblings  is  not  given. 

III.  8  had  always  been  healthy  up  to  two  or  three  years  before  the  onset  of  his  defect  at  the  age  of 
21  during  which  time  he  suffered  from  frequent  headaches;  the  onset  was  rapid,  progressed  for  about 
1\  months  and  then  became  stationary;  about  16  months  after  the  onset  he  had  small  central  scotomata, 
all  colours  were  recognised  except  green,  optic  atrophy  was  noted ;  the  temporal  halves  of  the  papillae  were 
rather  pale,  outlines  clear;  arteries  were  narrowed,  veins  were  normal;  vision  was  better  in  a  dim  light. 

III.  8  had  one  sibling  about  whom  no  information  is  given.    III.  10,  cousin  to  III.  8,  became  affected  at 

*  [Measurements  given  in  this  way,  partly  in  metres,  partly  in  local  inches  (?),  seem  lacking  in  all  scientific  value. 
Cf.  even  Leber  in  the  account  of  Fig.  742.   Ed.] 
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the  age  of  27  ;  the  onset  was  rapid  and  the  condition  progressed  for  6 — 8  weeks  and  then  became  stationary; 
he  had  no  history  of  headaches  but  had  nervous  attacks  with  convulsions  and  colic,  without  loss  of 
consciousness;  no  excess  in  use  of  alcohol  or  tobacco;  he  had  concentric  contraction  of  fields  and  severe 
defects  of  colour  vision,  he  could  only  recognise  blue;  vision  was  better  in  the  evening;  six  months  after 
the  onset  optic  atrophy  was  noted,  the  papillae  were  white,  the  veins  were  dilated  and  the  arteries  narrowed. 
The  two  siblings  of  III.  20  saw  well.    No  consanguinity  recorded.    Bibl.  Nos.  9,  10. 

Fig.  761.  Fuchs's  Case.  Optic  atrophy  in  five  brothers  and  in  their  two  maternal  uncles.  I.  1  became 
affected  at  the  age  of  21,  thirty  years  later  his  vision  was  so  defective  that  he  was  scarcely  able  to  go  about 
alone;  he  was  unmarried.  I.  2,  aged  49,  also  became  affected  at  the  age  of  21,  and  now  (1879)  sees  so  badly 
that  he  only  goes  about  alone  with  difficulty;  his  children  were  healthy.  These  brothers  had  four  sisters 
who  all  had  good  eyes;  one  of  them  married  I.  8,  who  saw  well,  and  had  six  children  of  whom  II.  2,  aged 
40,  was  at  one  time  a  butcher,  but  he  had  to  give  up  his  work  on  account  of  amblyopia ;  the  onset  in  his 
case  was  at  the  age  of  21.  II.  3,  aged  38,  had  seen  badly  since  the  age  of  21,  his  sight  was  better  in  the 
evenings;  seventeen  years  after  the  onset  R.  V.  —  finger  counting,  at  short  distance,  excentrically,  L.  V.  = 
finger  counting  at  1  m.;  the  left  showed  slight  concentric  contraction  of  field;  red  and  green  were  not 
recognised;  both  discs  were  a  greenish  white  colour,  and  vessels  were  narrowed.  The  twelve-year-old 
daughter  of  II.  3  saw  well.  II.  5,  aged  33,  complained  of  a  very  rapid  diminution  of  vision  three  months 
ago;  the  onset  was  so  sudden  that  after  only  eight  days  he  had  to  give  up  his  work  as  a  hairdresser;  R.  V.  = 
finger  counting  at  2  m.,  L.  V.  =  finger  counting  at  3  m. ;  concentric  contraction  of  fields  was  present;  red 
and  green  were  not  recognised;  signs  of  neuritis  and  of  atrophy  were  noted  in  the  papillae,  arteries  were 
narrowed  and  very  tortuous;  the  son  of  II.  5,  aged  3  years,  saw  well.  II.  7,  aged  32,  and  her  three  children 
saw  well.  II.  9,  aged  24,  had  been  amblyopic  since  the  age  of  20  and  was  exempted  from  military  service 
on  that  account.  II.  10,  aged  20,  was  amblyopic.  No  history  of  syphilis  in  the  parents  or  patients.  No 
consanguinity.    Bibl.  No.  15. 

Fig.  762.  Wilbrandand  Saenger's  Case.  Hereditary  optic  atrophy  in  two  first  cousins  and  two  of  their 
maternal  uncles.  HI.  2,  aged  33,  had  never  seen  very  well  in  his  youth  but  his  vision  had  become  much 
worse  the  last  four  weeks;  he  was  neurasthenic  and  had  a  history  of  sexual  excess,  also  of  smoking  and 
drinking  a  good  deal;  syphilis  was  denied  and  no  signs  of  this  disease  were  discovered;  he  saw  better  in  a 
dull  light  but  his  visual  acuity  was  markedly  lowered  in  both  eyes;  on  the  right  side  the  temporal  half  of 
the  papilla  was  markedly  pale,  on  the  left  the  whole  disc  'was  paler  than  normal;  the  margins  were  not 
clear,  the  vessels  were  narrower  than  normal;  the  patient  appears  to  have  had  scotomata  since  the  age  of 
25.  After  persistent  enquiry  concerning  the  family  history,  information  was  given  to  the  effect  that  II.  1, 
his  maternal  uncle,  became  amblyopic  at  the  age  of  18,  he  died,  aged  60,  and  never  became  quite  blind; 

II.  2  had  bilateral  scotomata  at  the  age  of  28;  III.  1,  his  first  cousin,  had  bilateral  amblyopia  at  the  age 
of  18.    On  the  basis  of  this  history  the  case  was  diagnosed  as  one  of  hereditary  neuritis.    Two  years  later 

III.  2  became  father  to  a  child  who  had  congenital  syphilis  and  died  soon  after  birth;  he  was  then  given 
energetic  antisyphilitie  treatment  under  which  his  vision  and  also  his  general  condition  improved  markedly. 
No  consanguinity  recorded.    Bibl.  No.  101,  pp.  168 — 9. 

Fig.  763.  Wilbrandand  Saenyer's  Case.  Hereditary  optic  atrophy  in  two  brothers  and  a  sister.  III.  1, 
aged  29,  had  always  been  healthy  up  to  the  age  of  17,  when  his  sight  failed  first  in  the  left  eye  and  shortly 
after  in  the  right;  fifteen  weeks  after  the  onset  vision  was  reduced  to  perception  of  light  in  both  eyes;  the 
sister  and  brother  of  III.  1  were  also  amblyopic;  three  siblings  had  died  from  cholera,  chest  disease  and 
teething  respectively;  an  uncle  of  the  mother  was  blind.  The  patient  had  drunk  and  smoked  freely  and 
his  vision  improved  when  he  ceased  to  do  either;  both  discs  were  atrophic;  colours  were  not  recognised; 
central  scotomata,  also  some  peripheral  contraction  of  fields,  were  present.  No  consanguinity  recorded.  Bibl. 
No.  101,  pp.161— 2. 

Fig.  764.  Griscom's  Case.  Fourteen  cases  of  hereditary  optic  atrophy  in  three  generations.  The  recorder 
examined  six  of  the  seven  affected  members  of  generation  II  and  three  of  the  six  affected  children  of  genera- 
tion III;  the  patients  were  well-nourished  and  intelligent  with  no  defect  except  the  amblyopia  which 
dated  from  early  childhood  in  each  case;  externally  the  eyes  appeared  to  be  normal  in  all  respects  and 
pupils  reacted  normally. 

Of  those  examined  Mrs  L.,  aged  46,  had  R.  V.  =  |  °  ,  L.  V.  =  ^W  or  with  -1-00  cyl.  ax.  180°  R.  V.  =  £*,, 
with  -3-00  cyl.  ax.  180°  L.  V.  =  ■£§$;  she  had  a  few  floating  vitreous  opacities;  discs  were  pale  with  well- 
defined  margins;  arteries  and  veins  very  small;  central  scotomata  were  present;  no  peripheral  contraction 
of  fields;  no  recognition  of  colours.  C.  M.,  aged  36,  had  R.  V.  =■££$,  L.  V.  =f£,  not  improved  by  glasses; 
media  clear;  discs  pearly  white  with  well-defined  margins;  vessels  normal;  no  peripheral  contraction  of 
fields  for  form;  did  not  recognise  green.  Mrs  P.,  aged  34,  had  R.  V.  =L.  V.  =  J^,  with  -  1-00  sph.  R.  V. 
=  J»  with  —  1-00  cyl.  ax.  90°  L.  V.  =  T2^  partly;  both  eyes  had  fine  vitreous  opacities;  discs  pearly  white, 
margins  clear;  a  well  defined  complete  narrow  ring  of  choroidal  atrophy  surrounded  the  disc;  vessels  were 
thread-like;  there  was  some  pigmentary  disturbance  in  the  macular  region  and  a  few  deposits  of  pigment 
in  the  periphery ;  central  scotomata  were  present,  peripheral  fields  for  form  were  full ;  no  vision  for  blue, 
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red  or  green.  C.  M.,  aged  32,  had  R.  V.  =  ^%%,  L.  V.  =  ^,  with  correction  R.  V.  =  |° ,  L.  V.  =  £&;  media 
clear;  disc  well-defined  and  pearly  white  on  temporal  side,  pale  on  nasal  side;  vessels  narrowed;  granular 
pigmentation  over  whole  retina;  visual  fields  were  full  for  form;  no  recognition  of  green.  R.  M.,  aged  30, 
had  R.  V.  =L.  V.  =  ^^,  not  improved  by  glasses;  media  clear;  discs  white  with  defined  margins;  vessels 
thread-like;  retina  finely  granular  with  fine  pigment  deposits  in  the  macular  region;  he  had  annular  rela- 
tive scotoniata,  fields  slightly  contracted  at  periphery ;  no  recognition  of  green.  Mrs  G.,  aged  27,  had 
R.  V.  =T2Tnr,  not  improved  by  glasses;  media  were  clear,  discs  very  pale;  vessels  slightly  smaller  than 
normal ;   tields  full;  no  recognition  of  green. 

Of  the  parents  of  this  sibship  I.  1,  the  father,  had  poor  vision;  he  was  not  examined;  the  mother  saw 
well ;  all  their  three  daughters  and  four  of  their  six  sons  were  affected.  One  affected  daughter  was  married 
and  had  three  normal  children;  all  the  sons  were  married  and  all  transmitted  the  defect  except  II.  2,  him- 
self normal,  who  had  six  normal  children. 

Of  the  affected  children  of  generation  III,  I.  M.,  aged  8,  female,  had  R.  V.  =  L.  V.  =  ^2TT°F,  not  improved 
by  glasses;  media  were  clear,  discs  very  pale,  especially  on  the  temporal  side,  vessels  normal.  A.  M.,  male, 
aged  6,  had  R.  V.  =  f  §  =  L.  V.,  with  appearances  as  for  I.  M.  R.  M.,  male,  aged  6,  had  R.  V.  -  L.  V.  =  |§, 
with  slight  pallor  of  disc  on  temporal  side,  margins  well  defined,  vessels  normal. 

Wassermann  was  negative  in  all  cases,  heart,  lungs  and  urine  were  normal  in  all  but  there  was  some  evi- 
dence of  tabes  in  R.  M.  In  each  case  X-ray  examination  showed  an  entirely  normal  sella  turcica  and  sphenoid 
with  the  exception  of  R.  M.  whose  pituitary  fossa  was  slightly  enlarged.    No  consanguinity.   Bibl.  No.  119. 

Fig.  765.  Lagrange's  Case.  Optic  atrophy  in  a  male  and  in  two  of  his  three  maternal  uncles.  III.  1  was 
seen  aged  18  when  his  vision  had  been  gradually  diminishing  for  18  months,  in  other  respects  he  was 
healthy;  now  R.  V.  =i,  L.  V.=t1q;  the  discs  were  atrophic  and  uniformly  white  with  clearly  defined  con- 
tours ;  vessels  very  narrow ;  the  patient  did  not  recognise  green,  fields  for  red  were  contracted ;  a  radio- 
graph showed  normal  sella  turcica  and  sphenoidal  cells;  retardation  of  coagulation  of  the  blood  was  noted. 
The  patient's  mother,  her  four  sisters  and  one  of  her  brothers  saw  well;  two  of  her  brothers,  II.  1  and  2, 
suffered  in  the  same  way  as  III.  1,  the  onset  in  their  cases  being  at  the  ages  of  20  and  25  years  respectively. 
No  consanguinity  recorded.    Bibl.  No.  122. 

Fig.  766.  Miigge's  Case.  Hereditary  optic  atrophy  in  two  brothers;  the  onset  in  each  case  was  sudden, 
at  the  age  of  18  and  26  years  respectively;  the  disease  ran  an  acute  course,  there  were  marked  neuritic  signs 
in  the  papillae  and  vision  was  reduced  to  perception  of  light  or  knowledge  of  hand  movements;  then  a 
gradual  improvement  occurred ;  in  both  brothers  there  was  a  severe  disturbance  of  colour  perception ;  large 
central  scotoniata  were  noted.  It  is  stated  that  probably  the  brother  of  one  of  the  grandmothers  was  similarly 
affected.    No  consanguinity  recorded.   Bibl.  No.  90. 

Fig.  767.  Westhoff's  Case.  Hereditary  optic  atrophy  in  nine  males  of  three  generations.  I.  1  and  2  had 
three  children,  a  daughter,  II.  2,  and  two  sons,  Jacob  D.,  II.  4,  and  Jan  D.,  II.  6.  The  eldest  son,  born 
1820,  a  smith,  began  to  see  badly  at  the  age  of  25  when  it  was  noticed  that  instead  of  putting  the  red-hot 
horse  shoe  on  the  hoof  he  put  it  on  his  hand  which  held  the  hoof ;  he  was  not  absolutely  blind  at  his  death 
at  the  age  of  65,  he  could  go  about  alone,  but  could  not  read;  he  had  four  sons  and  one  daughter  of  whom 
one  son  died  aged  20;  three  sons  saw  well;  the  daughter  and  her  son  saw  well.  II.  6,  born  1823,  was  also 
a  smith;  at  the  age  of  20  he  was  unable  to  see  to  read  but  could  go  about  alone;  he  died,  aged  63,  leaving 
three  daughters  and  a  son;  they,  their  children  and  grandchildren  all  saw  well.  II.  2  saw  well  at  the  age  of 
60;  she  married  twice,  by  her  first  marriage  she  had  a  son,  III.  1,  and  a  daughter,  III.  3,  of  whom  III.  1, 
a  waggon-maker,  lost  his  sight  at  the  age  of  20 ;  at  the  age  of  60  he  was  able  to  go  about  alone  but  could  not 
see  to  read.  III.  3  saw  well  but  transmitted  the  defect  to  her  sons;  she  had  six  children  of  whom  IV.  2, 
Josef  F.,  became  blind  at  the  age  of  21 ;  he  was  a  smith,  but  had  to  give  up  his  work;  he  was  scarcely  able 
to  go  out  alone;  his  two  healthy  children  were  aged  3  years  and  6  months  respectively.  IV.  3  saw  well  and 
had  a  son  aged  3.  IV.  5  was  seen  by  Faber  at  the  age  of  22,  who  reported  that  he  had  a  moderate  degree  of 
optic  neuritis;  six  months  later  he  had  bilateral  atrophy  of  the  optic  nerve  with  very  marked  lowering  of 
visual  acuity.  IV.  6  was  a  tailor;  at  the  age  of  17  he  complained  of  his  vision  but  he  improved  after  treat- 
ment when  R.  V.  =  J^-,  L.  V.  =  T5^;  the  temporal  side  of  the  disc  was  atrophic  in  the  right  and  less  severely 
affected  in  the  left;  he  could  read  with  the  left  eye  and  carry  on  his  work,  but  not  with  the  right.  IV.  7, 
aged  18,  a  smith,  complained  that  he  had  seen  badly  for  about  a  week  and  was  now  unable  to  read  his  own 
handwriting;  a  year  before  he  had  been  wounded  in  his  left  eye  by  an  iron  splinter;  he  was  healthy  and 
had  never  been  ill;  no  excess  of  tobacco  or  alcohol;  no  trace  of  syphilis;  both  eyes  looked  healthy  but  there 
was  a  coloboma  iridis  in  the  left  eye  following  his  accident  of  a  year  ago  when  the  iris  had  prolapsed  and 
had  to  be  excised;  R.  V.  =  T\,  L-  V.  =  ^V;  central  scotomata  were  present  in  both;  fields  were  slightly 
contracted  for  red,  green  and  blue ;  media  were  clear ;  temporal  half  of  disc  was  bluish  white  in  both  with 
clear  margins. 

By  her  second  marriage  II.  2  had  two  sons,  III.  4  and  5,  of  whom  III.  4  had  seen  badly  since  the  age  of 
19;  he  worked  at  the  age  of  53  at  the  spool  in  a  carpet  factory  and  was  able  to  go  about  alone  but  could 
not  see  to  read  or  write;  he  was  married  but  had  no  children.   III.  5,  aged  48,  was  with  the  army  when  his 
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Bight  tailed  at  the  age  of  1!' ;  he  is  now  a  basket  maker  and  sees  very  badly;  he  is  only  able  to  go  about 
with  difficulty;  he  has  a  healthy  child  aged  3  years.  No  consanguinity  recorded.    Bibl.  No.  46. 

Fig.  768.  Jameson  Evans's  Case.  Seven  cases  of  optic  atrophy  in  males  of  three  generations.  V.  3,  A.  T., 
aged  11,  was  a  bright  intelligent  boy;  his  mother  had  noticed  some  failure  of  his  sight  for  three  or  four 
weeks ;  he  complained  of  some  pain  over  the  left  temporal  and  occipital  regions ;  pupils  normal ;  upper  margin 
of  right  disc  a  little  hazy,  peripheral  fields  full,  left  disc  a  little  hazy  with  a  few  minute  haemorrhages  on 
upper  margin;  R.  V.  ~-  {\  with  +  lf>,  L.  V.  =  fingers  at  1  ft.;  large  central  scotomata  were  present;  he  was 
given  iodide  and  strychnine,  smoked  glasses  to  wear,  drops  of  cocaine  and  dionine  in  his  eyes  and  gal- 
vanism; ten  days  later  11.  V.  =  ^,  L.  V.  =  hand  movements  at  6  inches;  this  was  on  June  22.  On  July  30 
R.  V.  =  fingers  at  2  m.,  L.  V.  =  fingers  at  30  cm. ;  pupils  were  dilated  and  hardly  reacted  to  light ;  shortly  after 
this  the  state  of  vision  became  stationary  and  remained  so  until  March  28  of  the  next  year  when  R.  V.  =  L.  V. 
=  -$%;  from  this  time  vision  steadily  improved  until  September  when  it  was  ;.;  in  each,  the  discs  however  were 
pale  and  porcelain-like  and  arteries  a  little  narrower  than  normal;  colour  vision  was  good,  fine  nystagmus 
was  present.  V.  3  had  four  siblings  who  were  at  this  time  normal ;  his  mother  saw  well,  but  her  three  brothers, 
1  V.  2,  6  and  7,  were  all  affected.  IV.  6,  G.  E.,  .aged  20,  had  had  pains  in  his  head  for  nine  months  which 
were  now  better  but  his  sight  had  failed  and  R.  V.  =  fingers  at  1  m.,  L.  V.  =  fingers  at  6  inches;  both  discs 
were  very  pale  and  atrophic,  arteries  small;  nervous  system  normal;  he  was  given  the  same  treatment  as 
his  nephew  but  no  improvement  followed  and  seven  years  later  R.  V.  =  fingers  at  1  m.,  L.  V.  =  hand  movements ; 
fields  were  slightly  contracted  and  central  scotomata  were  present.  The  other  affected  members  of  the  family, 
IV.  2  and  7,  also  their  maternal  uncles,  III.  I,  3  and  7,  all  gave  a  similar  history  with  regard  to  mode  of 
onset,  course  and  termination  of  the  trouble,  as  in  the  case  of  IV.  6;  thus  failure  of  vision  in  all  cases 
occurred  at  about  the  age  of  20  and  became  permanently  reduced  to  hand  movements;  also  extreme  pallor 
and  atrophy  of  the  optic  disc  was  noted;  one  of  the  brothers  of  generation  IV  was  a  dipsomaniac  and 
had  been  in  a  lunatic  asylum  for  a  few  weeks.  I.  1  was  said  to  have  been  blind.  No  consanguinity  recorded. 
Bibl.  No.  109. 

Fig.  769.  Hanshalter's  Case.  Hereditary  optic  atrophy  in  a  female  and  in  her  three  sons ;  her  first  cousin 
and  a  great-uncle  were  also  affected.  III.  2,  aged  43  years,  was  the  only  child  of  a  father  who  died  young 
from  some  unknown  cause  and  of  a  mother  who  was  still  living  and  well;  she  was  intelligent  and  very 
impressionable;  towards  the  age  of  20  she  had  a  rather  rapid  diminution  of  visual  acuity  which  was  said 
to  be  due  to  optic  neuritis,  the  disease  progressed  for  a  year  and  had  since  been  stationary;  now,  23  years 
after  the  onset,  she  had  perception  of  light;  her  great-uncle,  I.  3,  and  her  first  cousin,  III.  3,  were  also 
similarly  affected;  it  is  not  stated  whether  these  relationships  hold  through  her  mother  or  her  father.  III.  2 
married  a  healthy  man  and  had  five  children  of  whom  IV.  1,  female,  died  aged  13;  she  had  had  nervous 
anorexia  for  some  time.  IV.  2,  male,  aged  1 4,  had  a  sudden  onset  of  optic  neuritis  eight  months  ago;  he  cannot 
now  read  or  recognise  people  in  front  of  him;  he  is  obese  and  rather  capricious  and  lazy  though  intelligent, 
and  he  is  subject  to  obsessions  and  phobiae.  IV.  3,  female,  aged  12,  was  lively  and  intelligent  hut  a  little 
eccentric;  she  was  a  little  obese.  IV.  4,  aged  8,  became  affected  at  the  age  of  6;  he  was  normally 
developed  and  intelligent  but  nervous;  vision  was  almost  totally  lost.  IV.  5,  aged  6,  suffered  from  an 
onset  of  optic  neuritis  three  months  ago  and  already  could  hardly  distinguish  the  large  characters  of  a  book. 
All  three  brothers  were  seen  and  treated  by  ophthalmologists  but  without  any  appreciable  results.  No 
consanguinity  recorded.    Bibl.  No.  89. 

Plate  LVI.  Fig.  770.  Jameson  Evans's  Case.  Hereditary  optic  atrophy  in  four  males  and  one  female 
of  two  generations;  one  case  only  examined.  III.  1,  E.  G.,  a  bright  boy,  aged  11,  had  a  history  of 
otorrhoea;  just  before  the  onset  of  the  disease  he  complained  of  pain  on  the  top  and  right  side  of  his  head 
and  was  liable  to  frequent  vomiting;  nine  months  later  he  had  little  pain,  occasional  vomiting  and  R.  V. 
hand  movements  at  3  m.,  L.  V.  =  hand  movements  at  2  m.;  discs  were  pale  with  well-defined  edges,  vessels 
small;  slight  peripheral  contraction  of  fields  was  noted,  also  central  scotomata;  he  was  uncertain  of  all 
colours  except  blue;  there  was  some  improvement  in  the  right  vision  three  months  later  and  scotomata 
were  diminishing.  The  boy's  maternal  uncle,  II.  3,  also  his  three  second  cousins,  two  brothers  and  one  sister, 
all  appear  to  have  developed  the  same  complaint  at  the  age  of  about  20  years.  No  consanguinity  recorded. 
Bibl.  No.  109. 

Fig.  771.  Jakobsohn's  Case.  Optic  atrophy  in  a  brother  and  sister.  I.  1  was  normal  and  had  a  normal 
daughter,  II.  2,  who  at  the  age  of  26  married  II.  1,  aged  28;  he  also  was  healthy  and  had  no  history  of 
syphilis  or  of  any  serious  illness;  they  had  seven  children  of  whom  III.  1  died  of  bronchitis,  aged  2  years, 
III.  2  and  3  were  normal;  III.  4  was  well  nourished  and  healthy  when  seen  in  1883  at  the  age  of  \\  years 
but  his  mother  had  noticed  for  six  months  that  the  child  was  blind;  he  had  marked  atrophy  of  the  optic 
nerve;  pupils  of  medium  size  reacted  slowly  to  light;  no  nystagmus;  there  was  bilateral  greyish  white 
discoloration  of  the  optic  disc  which  had  slightly  blurred  margins  but  in  other  respects  the  fundi  were 
normal;  the  child  died,  aged  2|  years,  from  inflammation  of  the  lungs,  no  post-mortem  examination  was 
made.  III.  5  and  6  were  healthy.  I II.  7  became  affected  in  the  same  way  as  III.  4  at  the  age  of  5  months; 
she  had  greyish  white  discoloration  of  both  discs,  vessels  were  dilated ;  pupils  were  of  medium  width  but 
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did  not  react  to  light;  she  was  well  nourished  with  no  signs  of  rickets  but  had  had  some  intestinal  trouble 
during  the  first  month  of  life.    No  consanguinity.    Bibl.  No.  26. 

Fig.  772.  Leber's  Case  II.  Hereditary  optic  atrophy  in  three  siblings.  The  father,  II.  2,  was  dead  but  had 
seen  well,  the  mother,  II.  3,  aged  59,  suffered  from  "Kopfcolik"  associated  with  sickness  and  fainting; 
sometimes  the  attacks  recurred  many  times  in  a  week,  at  other  periods  they  were  rare;  she  never  had 
convulsive  attacks;  since  about  two  years  she  had  suffered  from  senile  cataract,  early  in  the  right  eye, 
more  advanced  in  the  left ;  no  eye  disease  was  known  in  other  branches  of  the  family  and  the  grandparents 
on  both  sides  were  unaffected.  II.  2  and  3  had  six  children  of  whom  III.  1,  female,  aged  31,  saw  well  but 
was  very  excitable  and  suffered  from  headaches  and  giddiness.  III.  2,  Friedrich  B.,  aged  30,  became  affected  with 
a  sudden  diminution  of  vision  at  the  age  of  17  so  that  after  a  week  he  could  no  longer  read  but  was  still  able 
to  go  about  alone;  three  weeks  after  the  onset  von  Graefe  noted  severe  amblyopia  without  ophthalmological 
changes;  the  patient  was  subject  to  epileptic  convulsive  attacks;  13  years  later  improvement  in  vision  had 
occurred  and  he  could  read  3  J.  with  difficulty  with  the  right  and  1  J.  with  great  difficulty  with  the  left 
eye;  at  this  time  colour  vision  was  normal,  fields  were  full,  the  discs  were  a  bluish  white  colour  with 
marked  atrophic  excavation,  the  arteries  narrow.  III.  3,  Emma  B.,  aged  28,  had  a  rapid  bilateral  complete 
blinding  from  no  demonstrable  cause;  she  had  suffered  from  repeated  headaches  and  had  fainting  attacks 
but  no  convulsions;  vision  was  reduced  to  finger  counting  at  2'  in  the  left  and  to  no  perception  of  light  in 
the  right  eye ;  there  was  a  severe  contraction  of  fields  and  a  slight  degree  of  neuro-retinitis  was  noted ;  the 
patient  improved  and  a  fortnight  after  the  onset  could  read  16  J.  with  the  right,  15  J.  with  the  left  eye; 
there  was  said  to  be  no  central  scotomata;  colour-blindness  was  noted;  a  year  later  the  whole  papillae  were 
white  but  the  patient  could  read  1  J.  with  difficulty.  III.  4,  male,  aged  25,  was  normal;  III.  5,  female, 
saw  well.  III.  6,  Hermann  B.,  became  affected  at  the  age  of  19;  fourteen  days  after  the  onset  vision  was 
reduced  to  6  J.  in  the  right  and  16  J.  in  the  left  eye;  large  central  scotomata  were  noted.  This  patient  had 
been  subject  to  attacks  of  giddiness  at  the  time  of  the  onset;  eight  months  later  some  improvement 
occurred  and  he  was  ultimately  able  to  read  1  J.  with  the  right  eye.    No  consanguinity.    Bibl.  No.  8. 

Fig.  773.  Wagenmann's  Case.  Optic  atrophy  in  five  males  of  three  generations.  III.  3,  aged  21,  had 
been  affected  for  two  years;  his  vision  was  excentric  and  equal  to  finger  counting  at  about  3  m.;  large 
central  scotomata  were  present;  colour  vision  was  defective;  slight  improvement  followed  treatment  with 
strychnine;  the  patient  was  in  other  respects  completely  healthy.  The  maternal  uncle  of  III.  3,  two  of  his 
maternal  grandmother's  brothers,  and  his  mother's  sister's  son  were  also  affected.  No  consanguinity 
recorded.    Bibl.  No.  80. 

Fig.  774.  Ogilvie's  Case.  Hereditary  optic  atrophy  in  three  brothers;  these  were  the  only  cases  of  the 
disease  in  a  large  sibship  which  was,  however,  characterised  by  a  very  heavy  infant  mortality.  The  father, 
II.  14,  was  an  orphan  whose  family  history  was  unknown,  he  at  the  age  of  57  had  good  vision  but  showed 
early  lenticular  changes.  The  mother,  aged  53,  was  the  youngest  in  a  sibship  of  10  all  of  whom  appear  to 
have  been  normal.  I.  1  and  2  died  aged  80  and  82  respectively  and  had  normal  eyes.  The  three  affected 
brothers  were  attacked  by  the  disease  in  early  adult  life,  at  the  ages  of  24,  22  and  27  respectively;  the 
onset  was  gradual  in  two  cases,  in  III.  5  the  disease  reached  its  maximum  in  a  single  night,  the  other  cases 
progressing  gradually  for  three  and  six  months  respectively.  III.  5  improved  slightly  and  then  remained 
stationary;  he  is  now  aged  33|.  III.  12,  aged  now  28,  improved  distinctly  and  III.  17,  aged  now  24, 
remained  stationary  or  became  rather  worse.  The  affected  brothers  drank  no  spirits  but  took  beer  in 
moderation;  all  smoked  shag  from  the  age  of  18  but  not  in  large  quantities  and  III.  12  alone  improved 
on  stopping  tobacco;  there  was  no  evidence  of  syphilis  and  no  history  of  sexual  excess.  Headaches  were 
absent  in  III.  5;  they  had  occurred  occasionally  since  childhood  in  III.  12  and  were  in  this  case  associated 
with  and  relieved  by  vomiting;  in  the  case  of  III.  17  headaches  were  associated  with  visual  failure,  they 
were  severe  in  character  and  ceased  when  the  visual  failure  had  reached  its  maximum.  There  had  been 
no  significant  past  illnesses  but  III.  17  was  hysterical. 

There  is  no  mention  of  other  disease  in  the  family  except  in  the  case  of  III.  18,  aged  21,  who  had  fits 
and  had  twice  been  admitted  to  a  hospital  for  nervous  diseases,  also  the  retinal  vessels  were  said  to  be 
tortuous  throughout  the  whole  family  with  the  exception  of  the  father. 

On  ophthalmoscopic  examination  it  was  noted  that  the  optic  discs  were  in  all  cases  a  good  colour  when 
first  seen  although  the  visual  acuity  was  already  greatly  diminished,  but  they  gradually  became  pale  starting 
in  the  temporal  half  and  there  was  some  atrophic  excavation.  The  retinal  vessels,  tortuous  in  all,  were 
remarkably  so  in  III.  12  and  17.  The  fundus  generally  was  normal  except  for  patches  of  choroidal  atrophy 
in  III.  17.  The  visual  fields  were  full  in  III.  5  and  12,  concentrically  contracted  in  III.  17.  Central 
scotomata  were  present  in  all  cases.  Colour  vision  was  defective  in  III.  5,  very  defective  in  III.  17, 
normal  in  III.  12.    No  consanguinity  recorded.    Bibl.  No.  50. 

Fig.  775.    Doyne's  Case.    (Published  by  Nettleship.)    This  very  interesting  case  is  unusual  in  several 

respects.    I.  3  had  some  defect  of  sight  but  had  not  seen  so  badly  as  her  daughter,   II.   2;  she  could  do 

needlework  and  read  and  her  defect  may  have  been  only  myopia;  she  had  fourteen  siblings;  her  first  child 

was  an  illegitimate  daughter,  II.  2,  aged  about  71   when  seen,  whose  sight  failed  in  childhood  and  has 

b.  T.  50 
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remained  the  same  ever  since;  symptoms  and  appearances  were  characteristic  in  her  and  the  other  cases  of 
tin  pedigree,  all  of  which  were  seen;  she  had  been  very  deaf  for  many  years.  I.  3  afterwards  married  I.  4 
and  had  by  him  two  sons  and  four  daughters  all  of  whom  saw  well. 

II.  2  married,  apparently  after  .'50;  her  husband,  II.  1,  of  about  the  same  age,  subsequently  lost  both  his 
eyes  from  a  boiler  accident  ;  they  had  four  children  of  whom  1  I  I.  2,  a  son.  aged  30,  is  normal  and  has  one 
living  child  1  V.  2,  aged  8,  who  is  also  normal;  III.  3,  a  son,  aged  32,  had  three;  normal  children,  IV.  3 — 5, 
aged  5  years  to  10  months.  III.  5,  a  daughter,  was  seen  by  Doyne  at  the  age  of  20  and  by  Nettleship  ten 
years  later,  she  was  "born  with  the  sight  as  it  is  now,"  was  married  to  IIT.  7,  who  was  examined  and  found 
to  be  normal,  and  had  five  children,  IV.  6 — 10,  of  whom  three  are  affected.  III.  6,  a  son  of  II.  2,  aged  29, 
was  also  affected. 

Of  the  children  of  III.  5,  a  son,  IV.  6,  was  believed  to  have  seen  well  till  about  the  age  of  3  years  when 
he  began  to  have  "to  look  about  for  things";  at  about  the  age  of  8  the  recorder  found  myopia  of  7 — 8  D.  in 
each  eye,  with  3D.  of  astigmatism  in  the  right;  discs  were  pale;  examined  by  Nettleship  ten  years  later 
the  condition  was  unchanged  and  he  could  read  3  or  4  J.  slowly  held  very  close.  IV.  7,  daughter  of  IIT.  5, 
saw  well  till  she  was  aged  about  4,  at  the  age  of  5  Doyne  found  discs  pale,  fingers  were  seen  at  3  feet 
and  retraction  was  hypermetropic,  2  D.;  condition  was  unchanged  when  examined  by  Nettleship  later. 
IV.  8,  a  son,  died  aged  9  months  with  good  sight.  IV.  9  represents  a  miscarriage.  IV.  10  was  noticed  by 
his  mother  to  see  badly  at  the  age  of  2  months  or  earlier;  at  6  months  Doyne  found  irregular  nystagmic 
movements  and  noted  that  the  child  did  not  follow  a  light;  at  the  age  of  1  J '!  years  Nettleship  found  the 
disc  decidedly  pale  on  the  temporal  side  and  the  mother  said  that  he  saw  so  badly  that  he  would  run  against 
the  table  or  chair  and  "had  to  look  under  the  light  to  see."  IV.  6 — 10  were  all  suckled  and  showed  no  other 
degeneracies;  circumstances  prevented  a  proper  examination  of  the  fields  in  any  of  these  subjects  but  it 
was  quite  evident  from  the  manner  in  which  they  looked  at  objects  that  sight  was  best  towards  the  peri- 
phery; central  vision  was  very  bad  in  all,  and  all  had  more  or  less  nystagmus;  the  discs  were  much  alike 
in  all,  pale  all  over  in  the  adults,  but  especially  so  on  the  temporal  side;  in  the  children  the  nasal  side  was 
fairly  coloured  but  the  temporal  side  quite  pale.  None  of  those  affected,  from  the  grandmother,  II.  2,  to  the 
youngest  member,  IV.  10,  are  getting  either  worse  or  better.   No  consanguinity.  Bibl.  No.  85,  pp.  cxv — cxvii. 

Fig.  776.  Jtampoldi's  Case.  This  history  is  unsatisfactory  as  so  few  details  are  given  and  only  one 
member  of  the  family  appears  to  have  been  examined;  the  recorder  describes  the  condition  as  one  of 
amaurosis  due  to  optic  atrophy  in  four  generations.  I.  1  was  said  to  have  been  completely  blind  at  the  age 
of  35;  she  had  three  children  of  whom  II.  2  suffered  from  no  eye  defect;  his  daughter,  III.  1,  died  young. 
II.  4  became  blind  at  the  age  of  35  from  the  same  disease  as  his  mother;  he  had  two  sons  of  whom  III.  3 
had  no  defect  of  vision  up  to  the  time  of  his  rather  early  death  when  he  had  had  four  children.  I V.  1  had  good 
sight  at  the  age  of  33,  his  three  siblings  died  young.  III.  4,  the  recorder's  patient,  had  optic  atrophy  in 
the  right  eye  first  and  shortly  afterwards  in  the  left;  when  seen  at  the  age  of  67  the  right  eye  was  almost 
completely  blind  :  he  had  a  history  of  gastro-enteritis  with  some  haemorrhage  two  or  three  years  before  his 
vision  failed.  The  third  child  of  I.  1  became  blind  between  the  ages  of  35  and  40;  she  had  two  sons  and 
one  daughter  of  wdiom  one  son,  III.  5,  had  good  sight;  III.  7  was  blind  probably  from  the  same  disease  as 
his  mother;  III.  8  was  quite  blind  at  73  and  her  sight  was  said  to  have  failed  at  the  age  of  65.  III.  7 
had  a  son,  IV.  3,  aged  31,  who  was  nearly  blind.    No  consanguinity  recorded.    Bibl.  No.  21. 

Fig.  777.  Leber's  Case  (from  Hormuth).  Optic  atrophy  in  four  males  of  three  sibships  in  the  same 
generation.  III.  2  was  seen  at  the  age  of  56;  he  had  noticed  a  diminution  of  vision  in  his  right  eye  six 
months  previously;  his  left  eye  became  affected  three  months  after  the  onset  in  the  right;  before  this  he  had 
smoked  a  good  deal ;  he  was  found  to  have  R.  V.  =finger  counting  at  1  m.,  in  the  left  eye  central  vision  was  st  ill 
normal;  the  right  field  showed  a  large  central  colour  scotomata;  paracentral  colour  scotomata  were  present 
in  the  left;  peripheral  fields  were  not  contracted;  bilaterally  the  papillary  margins  were  blurred,  especially 
the  left;  the  retinal  vessels  were  dilated.  A  variety  of  treatments  were  tried  including  bleeding,  sweating, 
inunction,  potassium  iodide,  sodium  salicylate,  etc.;  nine  months  after  the  onset  vision  was  finger  counting 
at  2  ni.  with  +  6  D.  in  the  right,  and  at  3  in.  with  +  6  D.  in  the  left 

I.  1  and  2  had  good  eyes;  they  had  three  daughters,  II.  2,  4,  6,  who  also  had  good  eyes  but  all  had  one 
or  more  sons  with  hereditary  optic  atrophy.  II.  2  was  the  mother  of  1 1 1.  2  ;  II.  4  had  one  son,  III.  4,  whose 
central  vision  was  lost  at  the  age  of  22,  and  a  son,  III.  5,  who  had  severe  amblyopia.  II.  6  had  a  son,  III.  9, 
who  at  the  age  of  40  was  almost  completely  blind;  he  was  alcoholic.  All  the  affected  cousins  had  normal 
siblings  as  shown  in  the  pedigree.  III.  2  had  two  sons  aged  27  and  19  years  respectively  who  saw  well. 
No  consanguinity  recorded.    Bibl.  No.  64,  pp.  158 — 60. 

Fig.  778.  De  Graqf's  Case.  Hereditary  optic  atrophy  irr  five  brothers  of  a  sibship  of  ten  and  in  their 
maternal  uncle.  One  of  the  brothers  went  to  a  clinic  at  Groningen  to  seek  help  because  he  had  noticed  a 
diminution  of  vision  in  his  right  eye  only  for  the  last  fourteen  days;  there  was  no  history  of  excess  in  the  use  of 
alcohol  or  tobacco;  it  was  found  that  R.  V.  =wW,  no  improvement  with  glasses,  L.  V.  =£;  colour  perception 
in  the  right  was  markedly  diminished,  fields  of  \  ision  were  not  contracted,  a  central  scotoma  for  colours 
was  demonstrated  ;  an  ophthalmoscopic  examination  was  made  and  hereditary  optic  neuritis  was  diagnosed; 
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the  patient  reported  that  four  of  his  brothers  had  lost  a  great  deal  of  their  vision  from  a  similar  defect 
which  had  begun  in  one  eye  and  slowly  progressed ;  he  also  said  that  a  brother  of  his  mother  was  similarly 
affected  and  that  only  males  suffered  in  their  family  from  the  defect  thougli  it  was  transmitted  by  females; 
the  onset  of  the  disease  occurred  between  the  ages  of  17  and  20  years  and  none  of  the  children  of  the  next 
generation  had  yet  reached  this  age.    No  consanguinity  recorded.    Bibl.  No.  103. 

Fig.  779.  Usher's  Case.  This  case  has  been  published  before  as  Fig.  130  in  Albinism  in  Man  (Bibl. 
No.  98)  but  a  number  of  additions  have  been  made  since  the  earlier  history  was  issued;  thus  eighteen 
individuals  in  generation  V,  five  individuals  in  generation  IV  and  four  individuals  in  generation  II  have 
been  added  to  the  original  pedigree  and  another  member,  IV.  13,  has  become  affected  by  Leber's  disease. 
The  following  particulars  of  the  new  members  are  given:  V.  1 — 5  have  good  sight;  V.  8,  aged  15,  had  a 
normal  fundus;  V.  9  died  aged  6  weeks;  V.  10,  aged  12,  iris  green,  hair  brown,  had  a  "muslin  patch"  on 
right  optic  disc,  left  fundus  normal;  V.  11,  aged  10,  iris  blue,  hair  light  brown,  internal  concomitant 
strabismus  of  right  eye,  hypermetropia  estimated  at  5  or  6  dioptres  in  each  eye;  V.  12,  aged  9,  iris  brown, 
hair  fair,  fundi  normal;  V.  13,  aged  6,  fundi  normal;  V.  14,  aged  2,  iris  brown,  hair  fair,  fundi  normal; 
V.  15,  aged  9  months,  iris  blue,  hair  light  brown,  right  optic  disc  seen  was  normal,  media  clear.  IV.  1,  4, 
5  and  7  all  have  good  vision;  IV.  2  was  dead.  III.  2  and  her  father  had  good  vision.  IV.  13  married  his 
second  cousin,  IV.  1,  and  had  eight  children;  he  noticed  his  vision  failing  in  the  right  eye  at  the  end  of 
1916,  in  the  left  eye  at  the  beginning  of  1917,  when  he  was  aged  36;  in  July  1917  he  was  seen  at  the 
Aberdeen  Royal  Infirmary  when  R.  V.  =  ^y,  L.  V.  =  -£$;  peripheral  fields  were  full  and  an  absolute  central 
scotoma  for  a  10  mm.  red  square  was  present  in  each  field;  he  had  smoked  weekly  two  ounces  of  tobacco — Tam- 
o'-Shanter — for  16  years  until  three  months  ago  when  he  gave  tobacco  up  altogether,  but,  notwithstanding,  his 
vision  continued  to  get  worse;  in  April  R.  V.  —  ^,  L.  V.  =T%;  nothing  else  was  found  to  be  abnormal  in 
his  nervous  system,  and  nothing  of  note  was  found  in  ears,  nose,  accessory  sinuses  or  throat;  the  radiographer 
reported  pronounced  thickening  and  prominence  of  both  anterior  and  posterior  clinoid  processes  which 
approach  each  other  apjjarently  to  within  a  distance  of  2  mm.;  the  widest  antero-posterior  diameter  of  the 
sella  turcica  is  13  mm.  The  Wassermann  reaction  was  negative.  In  September  1920  the  following  note 
was  made:  iris  blue,  some  stroma  pigment,  hair  brown;  R.  V.  reads  letters  about  the  size  of  20  J.,  L.  V.  = 
finger  counting;  absolute  central  scotoma  for  red  in  each,  peripheral  fields  full;  optic  discs  are  pale  yet 
there  is  a  fair  amount  of  red,  edges  not  irregular  or  too  sharply  defined,  lamina  cribrosa  not  conspicuous, 
retinal  arteries  of  normal  size,  except  a  lower  branch  of  each  which  is  narrowed.  IV.  12,  seen  on  Oct.  24, 
1899,  aged  19,  had  been  a  healthy  man  though  subject  to  nose  bleedings;  ten  months  ago  he  lost  a  lot 
of  blood  from  a  cut  on  his  hand;  nine  months  earlier,  January  1899,  his  sight  became  defective  and  in  a 
month's  time  vision  had  become  as  bad  as  at  present;  he  smoked  weekly  4  ozs.  of  strong  tobacco — bogie  roll — 
and  sometimes  he  took  too  much  alcohol;  R.  V.  =  finger  counting  at  6",  L.  V.  <^,  spelled  words  of  20  J. 
at  5";  right  optic  disc  was  of  papery  whiteness,  slight  tinge  of  red  at  outer  part  only,  lamina  cribrosa  much 
exposed,  margin  of  optic  disc  abnormally  well  defined,  retinal  vessels  slightly  narrowed,  rest  of  fundus  normal ; 
left  optic  disc  less  pale  than  the  right  and  the  edge  less  well  defined  but  otherwise  conditions  were  the  same 
as  in  the  right  eye;  no  nystagmus,  irides  blue,  fields  of  vision  full  with  a  very  large  circular  absolute  central 
scotoma  in  each,  nothing  else  found  amiss  in  nervous  system.  This  man  is  alive  to-day,  Dec.  22,  1923,  with 
no  apparent  further  change  in  his  vision. 

IV.  II,  seen  on  June  13,  1902,  aged  28,  had  been  always  healthy;  in  August  1901  a  mist  came  over  his 
left  eye  and  within  a  few  weeks  his  right  eye  became  affected;  the  sight  gradually  got  worse  and  he  had 
to  give  up  his  work  as  a  butcher  at  the  end  of  January;  he  had  attacks  of  pain  in  both  eyes,  especially 
the  left  one,  smoked  1  oz.  of  twist  weekly  and  took  very  little  alcohol;  nothing  abnormal  found  on  general 
examination  besides  the  fundus  changes;  R.  V.  =  finger  counting  at  1',  L.  V.  =  perception  of  light;  fields  of 
vision  full,  absolute  central  scotoma  in  each;  ophthalmoscopic  examination  showed  marked  contrast 
between  the  white  outer  parts  and  the  red  inner  parts  of  the  optic  discs,  edges  of  discs  blurred,  especially 
at  inner  parts;  retinal  arteries  distinctly  narrowed,  margin  of  discs  irregular;  refraction  hypermetropic, 
estimated  at  1  D.  in  right  eye  and  5  D.  in  left;  although  he  gave  up  tobacco  vision  did  not  improve  and 
optic  discs  became  paler;  he  was  alive  in  1923.  IV.  24,  hair  brown,  iris  blue.  V.  18,  hair  brown,  iris  blue. 
V.  17,  hair  very  fair,  iris  blue,  good  vision.  V.  16,  aged  21  (1923),  has  good  vision,  iris  blue.  For  description 
of  the  albinos  in  this  pedigree,  see  the  original  account.  In  the  case  of  III.  16  and  18,  Leber's  disease  set  in 
at  about  the  age  of  30  years.    Consanguinity.    Bibl.  No.  97  and  additional  notes. 

Plate  LVII.  Fig.  780.  Batten's  Case.  Leber's  disease  in  three  generations.  III.  17,  aged  10(1904), 
complained  of  rapid  failure  of  sight  for  about  a  month,  the  mother  had  only  noticed  it  for  two  days.  On 
ophthalmoscopic  examination  the  right  optic  disc  was  rather  pale  at  the  outer  margin,  the  retinal  vessels 
were  not  diminished;  the  retina  was  finely  dotted — ''red  pepper" — the  macula  was  somewhat  oedematous, 
showing  fine  light  rings;  the  left  fundus  was  similar  except  that  the  optic  disc  appeared  here  to  be  normal. 
R.  V.  =  q%;  L.  V.  </y.  Later,  after  the  vision  had  begun  to  improve,  the  discs  were  noted  to  be  rather 
pale  and  excavated,  the  maculae  showed  slight  pigment  changes,  there  was  no  evidence  of  oedema.  The 
patient  was  treated  with  arsenic  and  potassium  iodide  and  his  vision  improved  as  follows :    R.  V.  =  L.  V.  = 

50—2 


392  TREASURY  OF  HUMAN  INHERITANCE  Plate  LVII. 

ff8ff  (March  1904),  ,';,  (June),  ./,  (July),  r"ff  (Sept.),  |  (Feb.  190.',),  ;;  (March).  •  (Feb.  1909).  III.  13,  aged 
22  ( 1907),  reported  that  his  sight  began  to  fail  when  he  was  about  16  years  of  age,  the  failure  was  gradual 
and  associated  w  itli  do  illness.  The  optic  discs  were  pale  and  atrophic,  the  retinal  vessels  not  much  reduced 
in  size;  in  1909  II.  V.  =  ^,  J.  14  at  5  inches,  L.  V.=/(T,  J.  20  at  6  inches;  there  had  been  no  marked 
alteration  since  1907,  but  the  fields  were  slightly  more  constricted.  In  Nov.  1923,  III.  13  reports  that  he 
is  no  better  but  that  his  brother,  III.  17,  is  "quite  all  right."  III.  1  was  seen  three  weeks  after  his  sight  began 
to  fail;  he  was  found  to  have  symmetrical  retinal  haemorrhages  at  the  margins  of  the  discs  and  "  water 
silk  undulations"  of  the  maculae;  he  showed  no  improvement  under  treatment;  the  haemorrhages  were 
absorbed  and  the  discs  became  very  white;  R.  V.  =  L.  V.  <  ^ ;  later  he  developed  nervous  symptoms,  cramp 
in  both  feet,  numbness  of  his  lingers  and  tremors  of  his  lips ;  knee-jerks  were  absent,  the  pupils  reacted  well. 
Of  other  members  of  the  pedigree,  a  maternal  uncle,  II.  4,  and  the  maternal  grandfather,  I.  1,  are  notified 
as  being  affected.    No  consanguinity  recorded.    Bibl.  No.  82. 

Fig.  781.  Netileship's  Case.  Optic  atrophy  in  four  males  and  one  female  of  two  generations.  I.  2,  said 
to  be  "nearly  Mind,"  had  children  of  whom  no  information  was  obtained.  I.  4  was  similarly  affected  and 
had  an  affected  son,  II.  2.  I.  5  and  I.  7  saw  well  but  the  latter  transmitted  the  defect  to  two  of  her  four 
sons.  II.  10  became  affected  at  the  age  of  12;  no  recovery  had  taken  place  when  Nettleship  saw  the  patient 
at  the  age  of  49.  II.  11  was  also  affected;  no  details  are  given  of  his  case.  II.  12  was  unmarried.  No 
consanguinity.    Bibl.  No.  85,  p.  clxxv. 

Fig.  782.  Hormuttis  Case.  Hereditary  optic  atrophy  in  a  female  and  her  two  brothers;  the  maternal 
grandmother  and  her  brother  probably  also  affected,  ill.  3,  Frl.  Sch.,  aged  23,  noticed  that  she  could  no 
longer  see  to  read  with  the  right  eye,  the  left  eye  was  at  this  time  normal;  nine  months  later  the  left  eye 
also  became  affected;  at  this  time  the  patient  was  very  well  nourished  and  did  not  suffer  from  headaches; 
1!.  V.  = finger  counting  at  10',  L.  V.  =  f §  to  #£;  a  small  central  scotoma  was  present  in  the  right  field; 
R.  papilla  was  pale,  vessels  normal,  L.  papilla  was  normal,  vessels  dilated.  III.  1,  Richard  Sch.,  aged  27, 
reported  that  at  the  age  of  21  there  was  a  gradual  diminution  of  vision  in  his  left  eye  which  was  not  treated 
for  six  months,  at  the  end  of  this  time  the  right  eye  also  became  affected;  he  was  treated  by  inunction  and 
electricity  but  the  condition  remained  unchanged  for  about  eighteen  months;  after  this  a  gradual  improve- 
ment of  vision,  in  the  right  eye  only,  took  place;  the  patient  suffered  from  headaches  which  were  very  severe 
at  times.  Five  years  from  the  onset  of  the  disease  R.  V.  =%%,  small  central  scotoma  was  present,  L.  V.  = 
finger  counting  lit  3 — 4',  small  central  scotoma  present;  peripheral  fields  were  not  contracted;  colour  dis- 
crimination was  uncertain  in  the  left  eye;  the  papillae  were  white  especially  so  on  the  temporal  side; 
arteries  narrowed. 

A  younger  brother,  III.  2,  aged  25,  had  suffered  from  the  same  disease  since  the  age  of  17;  his  visual 
acuity  had  improved  but  he  was  not  able  to  read.  The  maternal  grandmother  had  at  the  age  of  27  been 
blind  for  half  a  year  but  had  recovered  later;  a  brother  of  this  grandmother  had  also  suffered  from  his 
eyes.    No  consanguinity  recorded.    Bibl.  No.  64. 

Fig.  783.  Heinsberger's  Case  I.  Retrobulbar  optic  neuritis  in  three  brothers;  one  brother  was  young 
and  might  still  develop  the  disease;  two  sisters,  the  parents  and  grandparents  had  never  suffered  from 
any  eye  disease.  III.  5,  Adam  G.,  a  carter,  aged  20,  noticed  that  his  vision  had  become  worse  during  the 
last  month;  he  was  small,  of  a  robust  build  and  florid  complexion;  pupils  were  equal  and  reacted  well; 
R.  V.—  finger  counting  at  2  m.,  L.  V.  =^L;  media  were  clear;  right  papilla  was  very  hyperaemic  and 
showed  deep  physiological  excavation;  fundus  pigmented;  the  left  papilla  was  also  hyperaemic;  fundus 
was  normal;  no  scotomata  were  present;  at  this  date  all  colours  were  recognised;  the  condition  progressed 
in  spite  of  active  treatment  and  four  months  later  vision  was  reduced  to  finger  counting  at  2  m.  in  the 
right  and  at  2-5  m.  in  the  left;  green  was  not  recognised  in  either  eye  and  the  right  eye  was  also  red-l>lind  ; 
the  outer  margins  of  the  fields  of  vision  were  now  contracted.  III.  1,  Philip  G.,  aged  29,  became  affected 
with  the  same  disease  at  the  age  of  21,  he  was  treated  in  Wurzburg  and  in  Wiesbaden.  III.  3,  Jacob  G., 
aged  24,  became  similarly  affected  at  the  age  of  20  and  was  treated  in  Heidelberg  The  youngest  sibling, 
III.  6,  had  not  yet  shown  signs  of  the  disease.    No  consanguinity  recorded.    Bibl.  No.  67. 

Fig.  784.  Nettleship's  Case.  Leber's  disease  in  four  brothers;  their  nephew  and  a  maternal  uncle  were 
also  affected.  III.  1  became  affected  at  the  age  of  14;  he  recovered  sufficiently  to  be  able  to  read.  II.  2, 
3  and  4  became  affected  at  the  ages  of  33,  25  and  25  years  respectively.  II.  5,  7,  8  and  9  saw  well.  II.  5 
had  three  children  of  whom  III.  1  was  Nettleship's  patient  at  the  age  of  22.  No  further  information  is 
given.    No  consanguinity  recorded.    Bibl.  No.  85,  p.  clxxiv. 

Fig.  785.  Nettleship's  Case.  Optic  atrophy  in  three  generations.  III.  1  became  affected  at  the  age  of 
22  and  was  seen  again  seven  years  later.  III.  4  became  affected  at  the  age  of  1  7.  These  brothers  had  two 
unmarried  sisters,  also  twelve  siblings  who  had  died  young.  The  mother,  II.  4,  had  two  brothers,  [I.  1  and 
2,  who  were  also  affected.  The  maternal  great-uncle,  I.  3,  is  also  reported  to  have  suffered  from  "the  family 
blindness."  I  I.  4  had  two  married  sisters  who  were  said  to  have  normal  children.  No  consanguinity.  Bibl. 
No.  85,  p.  clxxv. 

Fig.  786.    Nettleship's  Cnsi>.    Leber's  disease  in  a  brother  and  sister.    II.  2,  aged  41,  had  noticed  an 
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increasing  weakness  of  vision  in  botli  eyes  for  four  or  five  weeks;  she  was  still  suckling  lier  baby  aged 
11  months;  her  vision  was  better  in  a  dim  light;  she  had  had  eight  children  and  one  miscarriage.  At  the 
onset  of  the  eye  trouble  the  patient  was  frequently  giddy  and  vomited  once  or  twice  but  had  only 
slight  headaches;  no  history  of  syphilis  or  other  illness;  the  patient  was  now  in  good  health;  she  could 
read  some  letters  of  20  J.  with  the  right  eye  and  19  J.  with  the  left;  the  right  disc  was  hazy  and  paler 
than  the  left,  which  showed  only  slight  change;  two  months  later  vision  was  a  little  worse  and  colour  sense 
very  defective.  II.  1  had  defective  sight  from  the  age  of  23  to  the  time  of  his  death,  from  some  chest  complaint, 
at  40;  his  eye  trouble  was  described  as  "weakness  of  the  nerves  of  sight"  ;  he  was  a  non-smoker;  this  man 
was  a  gardener  but  could  not  tell  the  colours  of  his  flowers.  All  other  members  of  the  family  had  good 
sight  and  were  free  from  nervous  affections.    No  consanguinity  recorded.    Bibl.  Nos.  29  and  85,  p.  clxvi. 

Fig.  787.  Higier's  Case.  Optic  atrophy  in  two  brothers  and  in  their  maternal  uncle;  one  sister  suffered 
from  migraine  and  epilepsy;  the  parents  were  healthy.  II.  3,  aged  20,  complained  that  his  sight  had  been 
getting  worse  for  six  weeks  so  that  he  could  not  now  see  to  read ;  he  had  had  not  very  severe  headaches 
and  giddiness;  pupils  were  normal;  R.  V.  =■£%,  L.  V.=iVj  central  scotomata  were  present  but  there  was 
no  peripheral  contraction  of  the  visual  fields;  the  discs  were  a  little  swollen  and  blurred,  the  temporal 
halves  were  a  bluish  white  colour;  vessels  were  normal:  no  other  defects  were  found;  there  was  no  history 
of  excess  in  the  use  of  alcohol  or  tobacco.  II.  2,  a  musician,  aged  27,  had  been  hindered  in  his  work  for 
many  weeks  and  could  only  read  his  notes  with  difficulty;  he  did  not  smoke  and  drank  little,  but  admits 
occasional  sexual  excess;  he  had  three  health)'  daughters  under  five  years  of  age.  The  vision  of  II.  2  was 
reduced  to  finger  counting  at  17}  m.  in  the  R.  and  at  1  m.  in  the  L. ;  large  central  scotomata  were  present  with 
no  peripheral  contraction  of  fields;  the  discs  had  blurred  margins  and  were  pale  on  the  temporal  side; 
veins  were  slightly  tortuous,  arteries  narrowed;  the  condition  remained  stationary  in  spite  of  energetic 
treatment.    I.  2  became  affected  at  the  age  of  20.   No  consanguinity.    Bibl.  No.  52. 

Fig.  788.  Schliiter's  C'ase.  Hereditary  optic  neuritis  in  seven  males  of  two  generations.  I.  2  was  very 
short-sighted  but  in  other  respects  had  healthy  eyes;  her  husband,  I.  1,  saw  well;  they  had  three  children, 
Elizabeth,  Caroline  and  Christian,  of  whom  the  two  daughters,  II.  2  and  3,  were  healthy,  their  brother, 

II.  4,  at  the  age  of  25  became  "weak-sighted."  III.  3,  the  son  of  II.  4,  aged  20,  still  saw  well.  Elizabeth  N. 
married  W.  with  good  eyes  and  had  two  children,  III.  1,  the  recorder's  patient,  and  a  healthy  daughter. 
I.  4,  sister  of  I.  2,  and  I.  5  had  good  eyes;  of  their  four  children  the  three  sons,  II.  6 — 8,  now  aged  50,  48 
and  45  years  respectively,  all  became  "weak-sighted"  at  the  age  of  30;  one  of  them  was  under  treatment 
at  the  clinic  but  showed  no  improvement;  their  sister,  II.  9,  and  her  husband  saw  well  but  the  two  sons 
of  these  parents,  now  aged  21  and  30  respectively,  had  become  "weak-sighted,"  III.  6  at  the  age  of  17, 

III.  5  at  the  age  of  20  years.    III.  4  saw  well. 

III.  1,  Hermann  W.,  aged  20,  reported  that  he  had  never  been  ill  and  had  seen  well  up  to  eight  weeks  ago 
when  he  noticed  some  discomfort  in  his  head  and  slight  giddiness,  associated  with  a  diminution  of  vision 
which  had  gradually  increased;  vision  was  now  reduced  to  finger  counting  in  the  R.  at  8',  in  the  L.  at  10'; 
red  and  green  were  not  recognised;  absolute  central  scotomata  were  present  but  the  peripheral  fields  were 
full;  signs  of  optic  neuritis  were  noted;  the  patient  was  seen  from  time  to  time  but  no  improvement 
followed  his  treatment.    No  consanguinity  recorded.    Bibl.  No.  19,  pp.  46 — 49. 

Fig.  789.  Habershon's  C'ase  I.  Optic  atrophy  in  two  brothers.  II.  3,  James  N.,  aged  26,  had  suffered 
from  imperfect  vision  since  the  age  of  17  when  his  eyes  became  inflamed  and  vision  dim;  the  onset  was 
sudden,  he  was  admitted  to  St  George's  hospital,  cupped  on  both  temples  and  treated  with  pilocarpine; 
optic  neuritis  was  diagnosed;  nine  weeks  later  he  left  hospital  with  no  improvement  of  vision  and  the 
condition  had  remained  stationary  since  that  time;  he  cannot  distinguish  people  across  the  street  and  only 
reads  the  largest  letters  of  print;  he  used  to  smoke  \  lb.  of  Cavendish  weekly  but  gave  up  smoking  when 
his  sight  failed ;  he  had  also  at  one  period  been  a  heavy  drinker  of  spirits  but  had  been  a  total  abstainer 
for  the  last  two  years;  no  history  of  syphilis  or  of  sexual  excesses  or  any  previous  illness.  The  father 
died  from  cancer  of  the  tongue,  the  mother  from  phthisis,  both  had  good  sight.  II.  3  had  several  brothers 
who  all  had  good  health  and,  with  one  exception,  saw  well.  The  patient's  general  condition  was  good; 
his  pupils  were  large  but  reacted  to  light  and  accommodation;  R.  V.  =  L.  V.  =  finger  counting  at  6'; 
refraction  myopic,  about  8  D.  in  the  right  and  6  D.  in  the  left  eye;  discs  were  pale  all  over,  vessels 
tortuous;  absolute  central  scotomata  were  noted  with  no  contraction  of  the  peripheral  fields;  perception  of 
red  and  green  was  impaired;  a  little  improvement  occurred  under  treatment  with  amyl  nitrite. 

II.  1,  Michael  N.,  aged  31,  had  had  no  serious  illness;  at  the  age  of  22  he  "found  his  eyes  dazzled" 
one  day,  on  reading  the  paper,  so  that  he  could  not  see  the  print;  he  was  up  to  this  time  a  heavy 
drinker  of  spirits  and  beer  and  smoked  ^oz.  of  Cavendish  a  day;  he  married  at  19  and  had  two  children 
who  saw  well;  he  was  now  able  to  read  about  19  J.  in  R.  and  20  J.  in  L.;  discs  were  very  pale  with  edges 
a  little  blurred,  pupils  normal ;  central  scotomata  were  present  but  no  contraction  of  the  peripheral  fields. 
No  consanguinity  recorded.    Bibl.  No.  29. 

Fig.  790.  Nettleship's  Case.  (Habershon's  Case  IV.)  Five  cases  of  optic  atrophy  in  males  of  two  genera- 
tions, the  descendants  of  two  normal  brothers,  I.  2  and  4.    III.  2  was  seen  at  the  age  of  34  one  year  after 
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the  ousel  of  the  disease;  the  right  eye  was  first  affected,  the  left  eye  failed  five  months  later;  the  patient 
had  been  accustomed  to  smoke  ■"•  ozs.  of  Wills's  tobacco  weekly  since  the  age  of  21 ;  he  had  a  history  of  slight 
syphilitic  infection  nine  years  before;  no  sexual  excess ;  11.  V.  =  20J.  close,  L.  V.  =  16 — 18  J.  close;  pupils 
reacted  normally;  discs  showed  a  brownish  pallor  in  the  right  eye,  very  little  pallor  but  a  ha/.v  border  in 
the  left;  vessels  w  ere  normal ;  bilateral  scotomata  were  present  with  no  contraction  of  the  peripheral  fields. 
1 1  I.  2  was  seen  at  intervals  and  the  condition  slowly  progressed  but  three  years  later  be  was  still  able  to  go 
about  alone;  there  was  some  defect  of  his  colour  vision,  green  was  not  recognised  anywhere;  his  father  had 
normal  sons  by  his  second  wife.  III.  3,  first  cousin  to  III.  2,  was  affected;  the  age  of  onset  in  his  case  is 
not  given. 

II.  7  became  amblyopic  at  the  age  of  21;  he  was  a  smoker  but  gave  up  the  habit  for  two  years  after 
the  onset  of  the  disease.  II.  8  became  amblyopic  at  the  age  of  60  and  later  developed  diabetes.  These  two 
brothers  had  three  sisters  of  whom  one  was  unmarried;  II.  11  had  two  healthy  sons  under  25  years  of  age; 
II.  9  had  a  son,  III.  4,  who  became  amblyopic  at  the  age  of  16.  II.  3  and  I  had  other  siblings  who 
died  of  phthisis.    No  consanguinity  recorded.    Bibl.  Nos.  29  and  85,  p.  clxv. 

Fig.  791.  Raymond  and  Koeniys  Case.  Hereditary  optic  atrophy  in  three  males  of  three  generations. 
I  I  I.  I  noticed  quite  suddenly  that  he  could  no  longer  see  to  carry  on  his  work;  the  same  evening  he  had 
headache  in  the  left  temporal  and  occipital  regions;  reduction  of  central  vision  increased  during  several 
months  and  then  became  stationary;  pronounced  excavation  and  white  atrophy  of  the  papillae,  also 
narrowing  of  arteries,  were  noted;  central  absolute  scotomata  were  present;  green  was  not  recognised; 
vision  was  reduced  to  finger  counting  at  50  cm.,  using  excentric  vision ;  there  was  some  dilatation  of  pupils 
«  huh  reacted  to  light  and  accommodation.  Grandparents  had  normal  vision  but  a  brother  of  the  maternal 
grandmother  had  a  rapidly  progressive  diminution  of  vision  whilst  on  military  service;  this  man,  T.  2, 
had  two  sons  who  saw  well.  The  parents  of  III.  1  saw  well  but  a  maternal  uncle,  II.  3,  died  from  an 
accident  caused  by  amblyopia  of  the  same  nature.    No  consanguinity  recorded.    Bibl.  No.  86. 

Fig.  792.  Raymond  and  Koenig's  Case.  Optic  atrophy  in  a  male  and  in  two  of  his  maternal  uncles.  III.  1, 
aged  20,  noticed  suddenly  that  he  could  not  see  to  carry  on  his  work;  the  condition  progressed  for  a  time 
and  then  became  stationary,  he  is  now  able  to  go  about  alone  but  at  a  distance  of  3  in.  distinguishes  neither 
people  nor  objects;  excavation  of  the  disc  was  noted,  also  white  atrophy  more  marked  in  the  temporal 
segment;  retinal  vessels  were  normal;  central  vision  was  diminished  and  colour  vision  for  green  was 
defective.  The  patient's  maternal  grandparents  saw  well;  they  had  four  children,  II.  1 — 4,  of  whom  II.  1 
died  of  phthisis ;  II.  2,  aged  48,  had  optic  atrophy;  II.  3  had  optic  atrophy  which  developed  at  the  age  of  25  , 
II.  4,  mother  of  the  patient,  died  of  phthisis.  The  maternal  grandmother  had  a  sister,  I.  3,  whose  three 
children  were  normal;  the  daughter,  II.  8,  had  a  son  with  myopia.   No  consanguinity  recorded.   Bibl.  No.  86. 

Fig.  793.  Raymond  and  Koenig's  Case.  Optic  atrophy  in  three  brothers  and  in  two  of  their  nephews. 
I.  1  suffered  from  gout;  he  had  ten  children  of  whom  four  died  young;  the  only  three  living  sons,  II.  1,  3 
and  5,  had  optic  atrophy;  the  only  two  married  daughters  had  each  a  son,  III.  2  and  4,  with  optic  atrophy; 
in  all  cases  the  onset  was  sudden  and  developed  at  the  same  period  of  life;  the  ophthalmoscopic  appearances 
were  alike  and  typical  in  all.    No  consanguinity  recorded.    Bibl.  No.  86. 

Fig.  794.  Bride's  Case.  Hereditary  optic  atrophy  in  three  members  of  a  sibship  of  four.  III.  1,  aged  15, 
showed  well-marked  optic  atrophy  in  both  eyes;  her  sight  failed  at  the  age  of  9  years;  she  had  suffered 
from  epilepsy  since  the  age  of  1 1  ±  years.  III.  2,  Bruce  E.,  aged  1 2,  showed  well-marked  optic  atrophy  in  both 
eyes;  his  sight  failed  at  the  age  of  9;  Wassermann  reaction  was  negative  and  the  child  showed  no  other 
abnormality.  III.  3,  Robert  Henry  E.,  aged  8,  showed  well-marked  optic  atrophy  in  both  eyes;  his  sight 
failed  when  he  was  aged  7;  he  showed  no  other  abnormality;  Wassermann  was  negative.  There  was  no 
history  of  bad  vision  in  the  parents  or  any  of  their  relations  so  far  as  was  known;  one  brother,  III.  4,  had 
no  ocular  defect.    No  consanguinity.    Bibl.  No.  149. 

Fig.  795.  IJaswi'U's  <  'ase.  Hereditary  optic  atrophy  in  ten  males  and  two  females  of  three  generations. 
I.  1  and  2  had  excellent  sight  until  their  death  but  there  was  some  indefinite  history  of  blindness  in  the 
family  of  the  wife,  I.  2.  All  their  four  children  suffered  from  optic  atrophy;  thus  II.  2,  Mary  R.,  became 
blind  at  48;  II.  3,  Richard  R.,  became  blind  at  the  age  of  9;  II.  5,  Charles  R.,  became  blind  at  21  years 
and  II.  6,  Hannah,  became  blind  at  14. 

II.  2  married  and  had  seven  sons,  of  whom  six  were  affected  with  the  disease,  and  two  daughters  who 
each  transmitted  the  defect.  Thus  III.  1,  George  J.,  became  blind  at  27;  he  had  six  children  who  were 
normal  and  of  whom  two  daughters  were  married  and  had  young  children.  III.  '■'>,  Jemima,  was  normal; 
she  had  several  daughters  with  good  sight  and  one  son,  IV.  4,  who  became  blind  at  23;  IV.  I  had  some 
young  children.  III.  5,  John  J.,  was  normal  and  had  four  children  with  good  sight.  III.  7,  William, 
became  blind  at  33;  he  had  five  children  with  good  sight.  III.  9,  Annie,  was  normal;  she  had  seven 
aormal  daughters,  two  of  whom  had  young  children,  and  one  son,  IV".  10,  who  was  blind  at  the  age  of  17; 
IV.  10  had  two  young  children.  III.  11,  Charles,  became  blind  at  20.  III.  1 2,  Joseph,  became  blind  at  the 
age  of  29;  he  had  four  children  with  good  sight.   III.  14,  Walter,  became  blind  at    IS;   his  wife  was  blind 
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from  leucoma;  they  had  three  children  one  of  whom  was  myopic;  III.  16,  Frank,  became  blind  at  20;  he 
had  five  children  with  good  sight. 

II.  3  married  and  had  seven  children  with  normal  vision. 

Four  of  the  affected  males  were  examined  and  all  gave  practically  the  same  history,  namely  that  at 
some  particular  age  the  sight  was  noticed  to  be  dim,  it  rapidly  became  worse  without  pain  or  other 
symptoms  being  present;  in  a  year  from  the  onset  the  present  condition  was  reached  and  had  since  remained 
stationary.  In  one  case  the  left  eye  had  been  affected  three  months  before  the  right;  all  had  perception  of 
light  and  two  of  the  four  could  count  fingers;  the  discs  were  atrophied  in  all  cases  and  the  vessels  were 
small;  the  pupils  were  equal  and  reacted  slowly  to  light.  III.  14  had  nystagmus.  All  the  males  were 
smokers.  The  children  of  generation  V  were  below  the  age  at  which  liability  to  the  disease  becomes  mani- 
fest.   No  consanguinity  recorded.    Bibl.  No.  30. 

Fig.  796.  Lutz's  Case.  Hereditary  optic  atrophy  in  seven  males  of  two  generations.  II.  2  had  two 
children,  a  son,  III.  1,  who  became  affected  at  the  age  of  30  and  a  daughter,  III.  2,  who  had  three  affected 
sons.  II.  3,  sister  to  II.  2,  had  two  sons,  III.  6  and  8,  who  became  affected  at  the  ages  of  27  and  20  respec- 
tively, and  two  daughters  one  of  whom  had  no  sons  and  the  other,  III.  9,  had  an  affected  only  living  son. 

III.  1,  6  and  8  were  not  examined  but  according  to  the  report  of  members  of  the  family  they  all  suffered 
from  disease  of  the  optic  nerve,  though  none  of  them  were  completely  blind  and  they  differed  in  the  extent  to 
which  their  vision  was  reduced  and  in  their  ability  to  carry  on  their  work.  All  cases  in  generation  IV  were 
examined  and  all  were  found  to  be  characteristic  of  retrobulbar  neuritis;  their  vision  was  reduced  to  finger 
counting  at  1 — 2  m.;  the  periphery  of  their  visual  fields  was  intact  and  large  absolute  central  scotomata  were 
demonstrated;  there  was  a  neuritic  atrophy  of  the  disc  with  no  alteration  of  vessels;  media  were  clear. 

IV.  1  became  affected  at  20,  IV.  3  at  33,  IV.  4  at  26  and  IV.  15  at  20  years;  IV  1,  3  and  4  had  two 
unaffected  brothers,  IV.  15  had  one  brother  who  died  aged  4.  In  each  case  the  onset  of  the  disease  was 
sudden  and  no  other  disease  was  present  at  the  time;  the  disease  in  each  case  attacked  both  eyes  together 
or  the  second  eye  became  affected  a  few  days  after  the  first;  no  improvement  appeared  to  follow  a  variety 
of  therapeutic  measures  prescribed.  The  brothers  P.,  IV.  1,  3,  4,  were  indolent  and  not  particularly  intelli- 
gent; they  were  basket  makers.  IV.  15  was  very  excitable,  on  the  other  hand,  and  much  more  intelligent. 
No  consanguinity.    Bibl.  No.  92. 

Plate  LVIII.  Fig.  797.  Waardenburg's  Case.  Optic  atrophy  in  six  members  of  three  generations. 
II.  3,  aged  85  (1913),  became  affected  at  the  age  of  about  50;  there  was  no  history  of  syphilis  and  no 
addiction  to  alcohol,  urine  was  normal  and  nervous  system  was  normal;  ophthalmoscopic  examination  was 
made  and  optic  atrophy  diagnosed.  III.  8,  daughter  of  II.  3,  aged  51  (191 3),  became  affected  at  about  the 
age  of  38;  papillae  were  white  and  clearly  outlined;  vessels  were  unchanged  or  perhaps  slightly  dilated; 
central  colour  scotomata  were  present;  the  patient  was  unable  to  see  to  read  or  do  needlework;  her  two 
brothers  were  apparently  unaffected  by  the  disease. 

III.  8  had  ten  children  of  whom  four  were  affected.  IV.  2,  aged  28,  became  affected  at  the  age  of  15 
when  R.  V.  =  g|_ ,  L.  V.  =  perception  of  light ;  the  patient  had  had  a  blow  on  his  eye  a  few  months  before 
and  there  was  some  haemorrhage  into  the  macula ;  atrophy  of  the  optic  nerve  was  diagnosed ;  the  margins 
of  the  papillae  were  blurred  and  the  patient  suffered  from  acute  headache.  IV.  6,  aged  22,  became  affected 
at  the  age  of  12 ;  discs  were  white,  especially  on  the  temporal  sides,  margins  clear.  IV.  8,  aged  19,  became 
affected  at  the  age  of  11;  he  had  large  central  scotomata  but  was  never  wholly  blind  and  could  go  about 
alone;  he  had  divergent  strabismus.  IV.  9,  aged  17,  had  just  become  affected  and  the  disease  was  seen  in 
its  early  stages;  central  scotomata  were  present  and  slight  optic  neuritis;  later,  optic  atrophy  was  noted. 
No  consanguinity  recorded.    Bibl.  No.  131. 

Fig.  798.  Van  Heuven's  Case.  Hereditary  optic  atrophy  in  four  brothers  of  a  sibship  of  six;  two  sisters 
were  themselves  free  from  the  disease  but  one  of  them  had  an  affected  son ;  the  parents  and  paternal 
grandparents  had  had  good  vision ;  no  information  could  be  obtained  concerning  the  vision  of  the  maternal 
grandfather.  III.  2,  aged  64  (1925),  had  noticed  a  marked  diminution  in  his  vision  at  the  age  of  21  years, 
both  eyes  were  affected  and  the  condition  had  remained  stationary  in  spite  of  all  treatment  since  that  time; 
now  R.  V.^g1^,  L.  V.  =  ^-L;  he  had  a  concentric  contraction  of  his  fields  in  addition  to  bilateral  absolute  central 
scotomata;  the  ophthalmoscope  showed  a  post-neuritic  atrophy  of  the  discs.  III.  2  had  one  daughter  with 
normal  eyes.  III.  3,  aged  62  (1925),  became  affected  at  the  age  of  23  years  and  had  remained  an  invalid 
since  that  time;  he  had  three  sons  and  three  daughters  all  with  normal  eyes;  one  of  the  sons  had  two  small 
boys  who  showed  no  eye  defect.  III.  5,  aged  60  years,  became  affected  at  the  age  of  17  years;  the  right 
eye  was  first  affected  and  the  left  eye  became  affected  a  year  later.  III.  6,  aged  59,  lost  the  vision  of  both 
eyes  at  the  age  of  21  years ;  he  and  III.  5  were  unmarried.  The  sisters  III.  7  and  8,  aged  57  and  55  years 
respectively,  had  normal  eyes;  III.  8  had  eleven  daughters  with  normal  eyes  and  one  son  who  was  affected. 
IV.  9  was  examined ;  the  vision  of  his  right  eye  was  first  diminished  and  two  months  later  the  left  eye 
became  similarly  affected;  R.  V.  =  ^,  L.  V.  =^;  relative  central  scotomata  were  present  in  both  eyes  but 
there  was  no  contraction  of  the  peripheral  fields;  the  ophthalmoscope  showed  optic  atrophy.  No  con- 
sanguinity recorded.    Bibl.  No.  132. 
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Fig.  799.  Mansilla's  Case.  Hereditary  optic  neuritis  in  four  brothers  and  in  the  son  of  one  of  them. 
Til.  t  became  affected  at  the  age  of  -I  years  and  though  he  never  was  quite  blind,  he  died  aged  45  with 
very  little  vision;  one  of  his  sons  became  affected  at  the  age  of  6  years.  III.  1,  aged  45  years,  became 
affected  at  about  the  age  of  10  years  and  worked  in  the  fields  with  great  difficulty.  III.  2  was  seen 
aged  1'9  years,  lie  was  an  ill  developed  youth  of  slight  intelligence  who  worked  in  the  fields:  he  had 
measles  at  the  age  of  1 8  and  shortly  after  this  noticed  a  marked  diminution  in  his  vision;  now  It.  V.  = 
finger  counting  at  2  m.;  L.  A',  finger  counting  at  30cm.;  colour  vision  was  much  altered;  the  peripheral 
fields  were  contracted  in  the  upper  parts  and  central  scotomata  appeal-  to  have  heen  present;  ophthalmoscopic 
examination  showed  a  slight  pallor  of  the  discs  and  diminution  of  the  vessels;  radiographic  examination 
showed  dilatation  of  the  sella  turcica.  III.  3,  aged  25  years,  was  better  nourished  and  much  more  intelligent 
than  111.  2;  he  had  good  vision  up  to  the  age  of  17  when  he  had  measles  and  the  onset  of  the  disease 
followed:  his  affection  was  less  severe  than  that  of  III.  2;  his  colour  sense  was  normal;  the  peripheral 
fields  were  contracted  in  the  upper  regions;   there  was  some  dilatation  of  the  sella  turcica. 

111.  6  died  young;  III.  7,  aged  21  years,  had  not  yet  shown  any  sign  of  the  disease;  III.  8 — 11  all  saw 
w  i  -II  and  those  who  were  married  had  sons  who  also  saw  well.  The  parents  and  grandparents  of  this  sibship 
were  free  from  any  ocular  disease;  there  was  no  history  of  syphilis  and  no  consanguineous  marriages.  Bibl. 
No.  134. 

Fig.  800.  Taylor  and  Holmes's  Case.  (The  D.  Family.)  Three  cases  of  hereditary  optic  atrophy  in  a  sibship 
of  nine.  I.  1,  aged  70,  had  good  sight;  I.  2  died  twenty  years  ago  (1913)  from  influenza;  she  had  no 
ocular  defect.  II.  1  died  of  smallpox.  11.2  and  II.  7  died  from  phthisis.  II.  3,  aged  47  (1910),  the  eldest 
living  member  of  the  sibship,  has  slight  lack  of  control  of  the  bladder  sphincter  and  slight  weakness  of  his 
li  gs;  at  the  age  of  43  he  first  noticed  a  failing  in  the  sight  of  his  left  eye  which  rapidly  became  worse; 
about  three  years  later  the  right  eye  also  became  affected;  the  patient  had  occasional  attacks  of  giddiness 
at  this  period  and  was  accustomed  to  smoke  \  oz.  of  shag  daily;  now  V.  =  ^  in  both  eyes:  discs  were  pale, 
vessels  and  retinae  healthy;  there  was  a  central  scotoma  for  white  in  the  left  and  for  colours  in  both 
eyes;  there  was  no  history  of  specific  disease,  no  albuminuria  or  glycosuria.  II.  4,  aged  38  (1910),  had  had 
failing  vision  for  eight  years,  the  condition  had  gradually  become  worse  and  was  associated  with  occasional 
attacks  of  giddiness;  there  was  a  history  of  a  specific  infection  ten  years  ago  and  tabetic  symptoms — 
sluggish  reaction  of  pupils,  absent  knee-jerks,  slight  anaesthesia  of  lower  limbs,  etc. — were  now  present; 
t  here  was  no  unsteadiness  in  walking;  V.  =  ^  in  each  eye;  visual  fields  had  central  scotomata;  the  patient 
smoked  ]  oz.  of  shag  daily.  The  recorders  were  of  the  opinion  that  II.  4  represents  a  case  of  Leber's 
disease  complicating  a  case  of  tabes  and  not  a  case  of  tabetic  optic  atrophy. 

I  I .  •">,  aged  33  (1910),  noticed  at  the  age  of  27  that  people  walking  clown  the  street  seemed  suddenly  to 
disappear  as  if  in  a  mist;  for  three  years  the  vision  slowly  deteriorated,  then  some  improvement  in  the  right 
eye  was  noted;  the  patient  smoked  £oz.  of  shag  daily  and  took  an  occasional  glass  of  beer;  now  R.  V.  =  £, 
L.  V.  =  less  than  /jj;  optic  discs  were  pale,  vessels  normal;  central  scotomata  were  demonstrated  in  the 
fields.    No  consanguinity  recorded.    Bibl.  No.  100. 

Fig.  801.  Vossius's  Case.  Hereditary  optic  atrophy  in  three  brothers  of  a  sibship  of  seven;  their  four 
sisters  were  free  from  disease;  the  onset  was  sudden  in  each  case  and  in  a  short  time  vision  was  almost 
completely  lost;  two  of  the  brothers  became  affected  shortly  after  joining  up  for  military  service.  No 
consanguinity  recorded.    Bibl.  No.  113. 

Fig.  802.  Thomseris  Case.  Hereditary  optic  atrophy  in  six  brothers  and  in  two  of  their  maternal 
uncles;  no  information  is  given  of  other  members  of  the  family.  Only  one  case  appears  to  have  been 
examined,  he  was  now  aged  39  and  the  onset  of  the  disease  was  at  the  age  of  21 ;  he  had  been  examined 
repeatedly  and  the  condition  remained  quite  stationary;  bluish  white  discoloration  of  the  disc,  central 
scotomata  with  fairly  good  peripheral  vision  and  red-green  blindness  are  noted.  The  patient  now,  17  years 
after  the  onset  of  the  disease,  was  showing  signs  of  some  affection  of  the  central  nervous  system  associated 
with  psychical  disorder.    No  consanguinity  recorded.    Bibl.  No.  31. 

Fig.  803.  Sym's  Case.  Leber's  disease  in  a  mother  and  her  three  sons.  II.  5,  aged  36,  had  always  had 
good  health  except  for  occasional  severe  headaches,  usually  occipital;  he  is  now  almost  blind;  his  sight  was 
excellent  until  1879  when  it  degenerated  within  a  week  to  what  it  is  now  and  has  never  changed  for  better 
or  worse  since;  he  was  in  Australia  at  this  time  and  was  aged  25;  his  headaches  were  then  more  frequent 
than  usual;  pupils  are  equal  and  dilated;  media  clear;  optic  discs  perfectly  wdiite;  arteries  much 
diminished  in  size,  veins  moderately  so;  fundi  were  noi-mal  except  for  some  slight  disturbance  of  pigment 
immediately  surrounding  the  discs;  nystagmus  was  noted.  The  patient  smoked  in  moderation  and  was 
strictly  temperate;  he  showed  no  signs  of  syphilis.  I.  2,  aged  75,  had  always  been  subject  to  severe 
headaches,  she  lost  her  sight  at  the  age  of  51.  I.  1,  aged  77,  saw  well.  II.  3,  aged  47,  had  good  health 
with  no  history  of  headaches  but  became  blind  after  a  severe  attack  of  yellow  fever  at  the  age  of  20.  II.  4, 
aged  39,  was  strong  and  healthy  with  no  history  of  headaches;  he  became  blind  at  the  age  of  35.  II.  2, 
aged  51,  had  good  sight;  she  had  four  children,  aged  12 — 18  years,  who  saw  well.  II.  5  had  two  sons,  aged 
6  and  8  years;  he  knew  little  of  his  grandparents  or  uncles  and  aunts  but  believed  there  was  no  case  of 
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blindness  amongst  them;  a  son  of  his  mother's  sister  became  blind  at  the  age  of  26;  it  was  said  to  be  due 
to  a  fall  on  the  back  of  his  head.  The  vision  of  other  cases  was  not  quite  so  bad  as  that  of  II.  5  and  the 
onset  was  less  sudden;  all  complained  of  a  greyish  cloud  in  the  centre  of  the  field,  they  rapidly  became 
nearly  blind  but  retained  some  peripheral  vision.    No  consanguinity  recorded.    Bibl.  No.  35. 

Fig.  804.  Lawford's  Case.  Four  and  probably  six  cases  of  optic  atrophy  in  two  sibships.  I.  1  and  2 
had  seven  children  of  whom  II.  1,  female  aged  39,  II.  2,  female  aged  37,  II.  3,  female  aged  35  and  II.  7, 
female  aged  22,  saw  well;  II.  4,  James  H.,  a  police  constable,  aged  32,  complained  of  a  failure  of  vision 
during  the  last  seven  weeks;  now  R.  V.  =  L.  V.  =  ^~ ;  pupils  reacted  well  to  light  and  accommodation,  fields 
were  slightly  contracted  and  discs  pale;  he  had  always  had  good  health  and  had  no  history  of  syphilis;  six 
months  later  vision  was  barely  perception  of  light  in  each;  pupils  reacted  well  to  light;  discs  were  very 
white  and  vessels  normal;  II.  4  had  always  been  colour-blind,  his  wife  said  he  would  mistake  red  for  green 
or  green  for  red.  II.  5,  Harry  H.,  aged  28,  was  nearly  blind;  he  was  examined  at  the  age  of  22  when  it 
was  noted  that  his  vision  had  gradually  failed  five  years  before,  now  advanced  atrophy  of  the  discs  was 
present.  II.  6,  George  H.,  aged  25,  was  nearly  blind;  the  onset  in  his  case  was  at  the  age  of  19;  in  Sept. 
1882  R.  V.  =  L.  V.  =  |j  in  Nov.  1882  V.  =  <  ^  in  each;  in  1888  the  discs  were  greatly  atrophied  and  very 
white,  retinal  arteries  diminished. 

Three  first  cousins  to  this  sibship,  on  the  mother's  side,  were  said  to  be  nearly  blind ;  one  of  these, 
a  male,  lost  his  sight  gradually  when  about  the  age  of  19 ;  the  other  two,  a  male  and  female,  "  were  said  to  be 
different."   No  consanguinity  recorded.    Bibl.  No.  32. 

Fig.  805.  Mailer's  Case.  Optic  atrophy  in  three  brothers.  II.  1,  aged  25,  first  noticed  a  diminution  of 
vision  at  the  age  of  2 1 ;  the  onset  of  the  defect  was  gradual  and  since  a  year  ago  he  had  only  recognised 
people  and  colours  with  difficulty;  pupils  reacted  normally;  the  papillae  were  atrophic  and  sharply  outlined; 
vessels  not  narrowed  ;  R.  V.  =  L.  V.  =  finger  counting  at  30  cm. ;  visual  fields  showed  a  severe  concentric 
contraction  but  no  central  scotomata;  colour  sense  was  defective  and  blue  only  was  recognised.  II.  2,  C.  R., 
aged  23,  had  noticed  for  six  months  that  his  vision  was  failing,  he  now  recognised  people  with  difficulty; 
ophthalmoscopic  appearances  were  as  for  II.  1;  R.  V.  =  i ,  L.  V.  =T\.  II.  3  was  under  treatment 
elsewhere  for  the  same  condition.  Three  younger  siblings,  aged  9  to  13  years,  still  saw  well.  The 
parents  and  their  siblings  were  healthy  and  knew  of  no  other  cases  of  eye  disease  in  their  families.  No 
consanguinity  recorded.    Bibl.  No.  41. 

Fig.  806.  Lor's  Case.  Hereditary  optic  atrophy  in  three  siblings.  II.  3,  female  aged  28,  was  seen  about 
a  month  after  the  onset  of  the  disease  when  R.  V.  =  ^V ,  L.  V.  =  finger  counting  at  50  cm. ;  central  scotomata 
were  present,  absolute  in  the  left  eye,  for  colours  only  in  the  right;  the  patient  complained  of  frequent 
headaches  not  definitely  localised.  II.  2,  male  aged  32,  had  had  similar  symptoms  for  12  years;  for  him 
R.  V.  =  2-^,  L.  V.  =ttj  the  discs  were  atrophied.  TI.  4,  female,  became  affected  at  the  age  of  8  years.  One 
sister  was  normal.  This  sibship  was  from  the  second  marriage  of  the  father  who  had  a  normal  daughter 
from  his  first  marriage.    No  consanguinity  recorded.    Bibl.  No.  54. 

Fig.  807.  Mooreris  Case.  Optic  atrophy  in  two  brothers  and  a  sister.  II.  1,  aged  22  (1859),  came  up 
for  treatment;  he  improved  greatly  so  that  he  was  ultimately  able  to  read  medium-sized  print;  he  needed 
strong  convex  spectacles.  II.  2  saw  well.  II.  3  became  affected  when  she  was  away  from  home  and  was 
not  seen  by  Mooren  until  the  disease  was  fairly  advanced  and  there  was  grey  discoloration  of  both  nerves ; 
after  two  years'  treatment  her  vision  was  reduced  further  than  on  the  first  examination,  but  she  was  very 
persevering  with  her  treatment  and  three  years  later  was  able  to  read  J.  2.  II.  4  became  affected  at  16; 
he  also,  after  a  long  treatment,  improved  and  was  able  to  read  the  finest  print  without  difficulty.  The 
parents  were  unrelated  and  saw  well.    No  consanguinity.    Bibl.  No.  17. 

Fig.  808.  Kowalewski's  Case.  Optic  atrophy  in  three  siblings  and  in  their  maternal  uncle.  I.  1  and  2 
saw  well.  I.  3,  aged  55,  became  affected  whilst  in  the  army  at  the  age  of  20,  vision  had  remained  stationary 
with  no  recovery  since  that  time.  I.  1  and  2  had  four  children,  II.  1 — 4,  of  whom  II.  1  became  affected  at 
the  age  of  20  when  onset  was  rapid ;  the  condition  then  remained  stationary  up  to  the  time  of  his  death 
from  dropsy,  at  the  age  of  32;  he  had  absolute  central  scotomata  with  normal  peripheral  fields.  II.  2,  aged 
35,  became  affected  at  the  age  of  25;  she  had  central  scotomata  with  normal  peripheral  fields;  all  colours 
were  recognised  outside  the  scotomatous  areas;  she  had  been  married  seven  years  but  had  no  children. 
II.  3,  aged  26,  was  healthy  and  saw  well.  II.  4  became  affected  at  the  age  of  21  when  he  suddenly  noticed 
a  cloud  before  both  eyes  and  a  marked  diminution  of  vision;  he  had  central  scotomata  with  normal 
peripheral  fields;  he  had  an  asymmetrical  skull,  also  slight  proptosis  from  shallowness  of  orbits;  no  syphilis 
or  excess  in  use  of  alcohol  or  tobacco.    No  consanguinity  recorded.    Bibl.  No.  74. 

Fig.  809.  Leber's  Case  LLI.  Hereditary  optic  atrophy  in  a  brother  and  sister;  two  sisters  and  the 
parents  saw  well.  Pauline  P.,  II.  2,  aged  27,  complained  that  her  right  eye  became  blinded  at  Christmas 
and  her  left  eye  had  been  weaker  since  Whitsuntide ;  the  patient  had  had  no  illness  and  had  had  a  headache 
since  the  previous  day  only;  she  was  rather  anaemic;  R.  V.  =hand  movements,  L.  V.  =  10  J.,  with  +  10  D., 
with  difficulty;  the  right  papilla  was  pale  over  the  temporal  half,  the  left  papilla  was  normal  when  first 
seen  but  a  few  days  later  showed  signs  of  neuritis;  the  condition  progressed  and  four  months  later  R.  V.  =  hand 
B.  T.  51 
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movements  with  hesitancy,  L.  V.  =  finger  counting  at  J  foot.  II.  3,  Alexander  K.,  aged  23,  had  suffered  for 
two  years  from  amblyopia  and  the  condition  had  slowly  progressed;  now  H.  V.  with  +  6D.-1GJ.,  L  V. 
=  17  J. ;  he  had  bilateral  large  central  scotomata;  over  a  zone  surrounding  the  scotoma  vision  was  relatively 
normal  but  towards  the  periphery  there  was  further  defect  in  the  fields.  No  consanguinity  recorded.  Bibl. 
No.  8. 

Fig.  810.  Ounn's  Case.  Optic  atrophy  in  a  mother  and  two  of  her  three  children.  T.  1,  Mrs  C,  aged  39 
(1907),  said  that  her  sight  had  been  bad  ever  since  she  could  remember  but  that  it  was  now  better  than  it 
used  to  be;  R.  V.  =  •£$;  central  scotoma  was  noted  for  red  and  green;  L.  V.  =  |  with  no  central  scotoma; 
fields  showed  marked  peripheral  limitations;  the  discs  were  greyish  white,  vessels  normal.  I.  1  married  her 
first  cousin  and  had  three  children.  II.  1,  Doris  C,  aged  8,  had  R.  V.-j%  partly,  L.  V.  -T"ff,  her  vision 
had  been  known  to  be  defective  since  she  was  aged  5;  no  scotomata  were  present  but  fields  showed  great 
peripheral  contraction;  discs  were  very  pale,  the  margin  of  the  left  being  somewhat  blurred.  II.  2,  Leo  C, 
was  aged  4;  his  mother  considered  that  his  vision  had  been  defective  for  at  least  a  year,  probably  longer; 
the  discs  were  very  pale,  vessels  normal.  II.  3,  aged  2£  years,  had  excellent  sight  and  was  always  asked  by 
the  brother  and  sister  to  look  for  things  for  them.  There  was  no  history  of  defective  sight  in  the  family  of 
either  parent.  Nettleship  was  unable  in  1909  to  obtain  any  further  information  of  this  family.  Consanguinity. 
Bibl.  No.  76. 

Fig.  811.  Fuchs's  Case.  (M  Family.)  Optic  atrophy  in  three  brothers;  one  brother,  aged  49,  and  four 
sistn-s,  aged  44,  37,  28  and  27  respectively,  saw  well;  the  parents  were  healthy  and  had  no  history  of 
syphilis.  II.  3,  aged  43,  became  affected  at  the  age  of  32;  he  is  now  (1879)  able  to  read  very  large  print. 
II.  5  became  affected  at  the  age  of  25;  at  33  he  was  able  to  see  to  read  very  large  print.  II.  8,  aged  26, 
became  affected  at  the  age  of  22 ;  two  years  later  both  discs  were  pale,  especially  in  the  temporal  halves. 
In  each  case  neuritis  was  noted  at  the  time  of  onset.    No  consanguinity.    Bibl.  No.  15. 

Fig.  812.  Fortunati  and  Mingazzini's  Case.  Hereditary  optic  atrophy  in  a  brother  and  sister;  five 
sisters  and  one  brother  were  unaffected;  the  parents  saw  well,  they  were  consanguineous;  the  father  died 
from  cerebral  haemorrhage,  the  mother  from  cardiac  disease.  II.  2,  aged  22,  became  affected  at  20;  he  had 
no  syphilis  and  took  alcohol  in  moderation.  II.  8,  aged  19,  became  affected  at  16.  Consanguinity.  Bibl. 
No.  78. 

Fig.  813.  Hidchinson's  Case.  I.  1  and  2  were  first  cousins;  there  was  no  history  of  blindness  or  insanity 
in  their  families;  they  had  three  children,  a  boy,  who  died  aged  4  months,  and  whose  sight  was  believed 
to  be  good  up  to  this  time,  and  two  girls,  aged  4  and  li  years  respectively.  II.  1  and  2  were  both  quite 
healthy,  the  eldest  did  not  walk  until  the  age  of  2  years,  the  younger  could  now  just  stand,  they  were  quite 
intelligent,  clever  children;  II.  1  only  saw  enough  to  avoid  large  objects  and  would  run  against  a  chair; 
II.  2  could  see  the  clock,  but  her  mother  believed  her  vision  to  be  getting  worse  and  was  of  the  opinion  that 
she  could  see  well  until  six  months  ago;  neither  child  was  yet  absolutely  blind;  in  II.  1  both  discs  were 
pi  itcctly  white,  the  vessels  shrunk  to  an  extreme  degree;  in  II.  2  the  discs  were  white  and  the  vessels  very 
small  but  less  so  than  in  her  sister.    Consanguinity.    Bibl.  No.  6. 

Fig.  814.  Wilbrand  and  Saenger's  Case.  Hereditary  optic  atrophy  in  two  brothers.  The  father,  I.  1, 
had  died  5  years  ago  from  an  undiagnosed  disease;;  the  mother,  I.  2,  had  never  had  trouble  with  her  eyes; 
two  sisters,  II.  1  and  2,  had  passed  the  age  of  20  years  and  saw  well.  II.  3,  J.  Sch.,  aged  17,  gave  a  history 
to  the  effect  that  two  years  ago  his  vision  bad  suddenly  diminished  in  both  eyes,  and  the  defect  progressed  for 
some  time;  he  had,  during  this  time,  headaches  and  giddiness;  the  papillae  now  were  white  with  blurred 
margins;  vessels  markedly  narrowed;  bilateral  central  scotomata  were  present,  the  left  peripheral  boundaries 
and  colour  fields  were  normal  but  in  the  right  eye  there  was  peripheral  contraction  of  fields  and  colour- 
blindness over  the  whole  held.  II.  4,  S.  Sch.,  aged  12,  said  that  the  vision  of  both  eyes  had  been  diminishing 
for  a  year  and  a  half  and  that  during  this  time  he  had  suffered  from  frequent  headaches;  both  papillae 
were  white;  bilateral  central  absolute  scotomata  were  present,  peripheral  fields  were  normal.  No 
consanguinity  recorded.    Bibl.  No.  101,  p.  148. 

Fig.  815.  Sedgwick's  Case.  A  man,  whose  brother  became  blind  in  both  eyes  between  the  ages  of  55 
and  60,  had  ten  children,  seven  sons  and  three  daughters.  The  eldest  son,  II.  1,  became  amaurotic  in  both 
eyes  at  the  age  of  about  56.  II.  2,  aged  63,  was  normal.  II.  3  died  from  paralysis  at  the  age  of  56.  II.  4, 
aged  60,  was  partly  paralysed.  II.  5,  aged  56,  was  normal.  II.  6  died  from  paralysis;  he  became  amaurotic 
in  lioth  eyes  at  the  age  of  48.  II.  7  became  amaurotic  in  the  left  eye  at  the  age  of  46.  II.  8  became 
amaurotic  in  both  eyes  at  the  age  of  12.  IT.  9,  and  II.  10  aged  38,  were  free  from  disease.  We  include 
this  history  with  our  cases  of  hereditary  optic  atrophy,  following  Nettleship  and  others,  though  there  is 
uncertainty  about  the  nature  of  the  condition  in  the  absence  of  clinical  details  and  ophthalmoscopic 
examination.    No  consanguinity  recorded.    Bibl.  No.  4. 

I'i_  H''>.  lulirs  Case.  Hereditan  "pin-  atrophy  in  two  brothers;  two  maternal  ancles  had  seen  badly 
since  the  age  of  21  years,  otherwise  there  had  been  no  eye  or  nerve  disease  in  the  family;  three  brothers, 
aged  30,  28  and  19  years  respectively,  saw  well.  II.  3,  aged  26  (1909),  became  affected  at  the  age  of  24; 
II.  4,  aged  23,  became  affected  a  few  months  ago  (1909):  in  both  cases  vision  was  reduced  to  hand  move- 
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ments  at  1 — 2  m. ;  large  absolute  central  scotomata  and  slight  peripheral  contraction  of  the  visual  fields  are 
noted  in  each  brother;  the  discs  showed  atrophy  of  the  temporal  halves  with  slight  neuritic  signs  and  nar- 
rowing of  vessels;  in  each  case  both  eyes  were  affected  at  the  same  time;  no  nervous  symptoms  were  present; 
there  were  no  signs  of  syphilis ;  treatment  led  to  no  improvement  in  vision.  No  consanguinity.   Bibl.  No.  83. 

Fig.  817.  Alexander's  Case.  Optic  neuritis  in  three  brothers  and  in  their  maternal  uncle.  II.  3, 
Ludwig  E.,  aged  20,  had  seen  badly  for  four  weeks;  V.  =  ■££§  with  +  10  U. ;  fields  of  vision  were  full  and  no 
scotomata  were  demonstrated;  the  papillae  were  blurred  and  margins  indistinct,  veins  were  dilated  and 
tortuous,  arteries  normal ;  the  patient  had  never  been  ill  or  had  trouble  with  his  eyes  before,  he  was  a  non- 
smoker  and  drank  little.  II.  1,  aged  29,  had  noticed  diminution  in  his  vision  for  four  weeks,  he  was  neither 
a  drinker  nor  a  smoker  and  had  up  to  this  time  always  seen  well.  V.  =  \^  with  +  10  D. ;  no  scotomata  were 
present  and  the  peripheral  fields  were  full;  ophthalmoscopic  appearances  were  those  of  retrobulbar  neuritis; 
three  months  later  V.  =^yS.  II.  2,  Hubert  E.,  aged  23,  came  the  same  year  complaining  of  the  same 
difficulty  as  his  brothers;  ophthalmoscopic  appearances  and  visual  fields  were  found  to  be  similar  to  those 
observed  in  their  cases ;  V.  =  J^ . 

A  brother  of  the  mother,  I.  4,  had  been  myopic  and  weak-sighted  for  a  number  of  years  and  several 
different  surgeons  had  treated  him  without  improvement  showing ;  he  had  been  acutely  ill  three  years  ago 
and  after  this  his  sight  became  much  worse.  No  other  cases  of  similar  eye  disease  had  been  known  to 
occur  in  the  family.    No  consanguinity.    Bibl.  No.  11. 

Fig.  818.  Nettleship's  Case.  Optic  atrophy  in  four  males,  the  sons  of  two  sisters.  II.  1,  Mr  F.,  a  tutor, 
aged  28,  had  perfect  sight  until  six  months  ago  when  his  sight  failed  rapidly;  the  defect  reached  a  maximum 
in  4  or  5  weeks  and  had  since  remained  stationary;  V.  =/5  in  each  eye  and  16  J.;  discs  were  sharply  defined 
and  rather  pale  on  temporal  side;  retinal  arteries  were  rather  small.  The  patient  .reported  that  two  sons 
of  his  mother's  sister  were  similarly  affected,  both  were  heavy  smokers  and  had  drunk  too  much;  the  onset 
in  one,  a  shopman,  was  at  the  age  of  25 — 30,  in  the  other,  a  small  farmer,  at  the  age  of  35 ;  the  former  had 
to  give  up  business  and  never  recovered,  the  farmer  had  bad  vision  for  two  years  and  was  then  said  to 
have  recovered  his  sight  completely. 

In  1902  Doyne  wrote  to  Nettleship  to  enquire  about  II.  1,  whose  brother  was  under  him  and  had 
reported  that  II.  1  had  recovered;  his  vision  had  begun  to  improve  nine  months  after  the  onset,  in  a  few 
months  he  could  see  to  read  and  now  was  headmaster  of  a  large  school  and  saw  as  well  as  ever  he  had  seen ; 
he  resumed  smoking  within  two  years  of  his  failure;  his  brother,  II.  2,  was  a  non-smoker. 

II.  2,  aged  25,  noticed  a  defect  in  his  right  vision  one  month  ago;  now  R.  V.  =  finger  counting  at  3  feet. 
L.  V.  =  f;  pupils  react  readily,  fundus  normal  or  perhaps  some  lack  of  definition  in  the  right  disc.  No 
consanguinity  recorded.    Bibl.  No.  70. 

Fig.  819.  Wilbrand  and  Saenger's  Case.  Optic  atrophy  in  two  brothers.  II.  1,  J.  H.,  aged  16,  complained 
of  a  diminution  of  vision  in  both  eyes  which  had  been  progressing  for  three  months;  he  had  been  quite 
healthy  during  the  last  few  years  but  had  suffered  from  headaches  during  the  time  that  his  eyes  had  troubled 
him;  there  was  no  suspicion  of  infection  or  intoxication;  general  nervous  system  was  normal;  the  temporal 
areas  of  the  papillae  were  pale,  peripheral  fields  were  normal;  no  change  was  found  after  six  months. 
II.  2,  T.  H.,  aged  13,  had  a  similar  defect  of  vision  four  years  ago;  he  complained  of  headaches  and  giddi- 
ness; the  whole  papillae  were  pale  and  especially  so  on  the  temporal  side.  Two  other  siblings  had  healthy 
eyes.    No  consanguinity  recorded.    Bibl.  No.  101,  p.  147. 

Fig.  820.  Behr  and  Takashima's  Case.  Hereditary  optic  atrophy  with  associated  defects  of  the  central 
nervous  system  in  three  siblings  of  a  sibship  of  six.  This  case  was  first  described  by  Behr  in  1909  when 
II.  3  and  II.  5  were  examined.  II.  4  became  affected  at  a  later  date  and  her  condition  is  described  by 
Takashima  in  1913.  II.  3  had  learned  to  walk  and  to  speak  at  the  usual  age  and  had  never  been  seriously 
ill;  he  was  now  (1909)  aged  13,  and  was  said  to  have  been  weak-sighted  for  some  considerable  time  and 
to  have  always  had  an  unsteady  gait;  he  attended  a  school  for  defective  or  backward  children;  at  the  age 
of  5  years  he  had  suffered  from  night-screaming  and  was  wet  day  and  night;  he  was  quarrelsome  and 
subject  to  fits  of  temper;  there  was  no  history  of  fainting  or  of  headaches;  horizontal  nystagmus  was  now 
present;  the  papillae  were  bluish  white  on  the  temporal  side;  vessels  and  periphery  of  fundus  were  normal; 
it  was  not  possible  to  test  the  boundaries  of  the  fields  but  bilateral  central  scotomata  for  colours  were  noted  ; 
R.  V.  =  L.  V.  =  ■£§ — ^~ ;  refraction  was  emmetropic;  he  had  now  nocturnal  enuresis  and  slight  incontinence 
during  the  day;  gait  was  stiff.  II.  5,  aged  11  (1909),  walked  and  talked  at  the  age  of  2  years  and  had 
never  been  seriously  ill;  R.  V.  =L.  V.  =  -£gi  bilateral  atrophy  of  temporal  halves  of  discs  is  noted;  he  had 
slight  horizontal  nystagmus;  relative  central  scotomata  were  noted  in  the  fields,  with  no  peripheral  contrac- 
tion; there  was  a  definite  hypertonus  in  all  his  extremities;  reflexes  were  irritable  and  gait  was  unsteady. 
II.  4,  aged  17  (1913),  had  no  history  of  convulsions,  she  had  occasional  headaches  and  was  backward  at 
school;  there  was  no  incontinence  of  urine;  she  had  always  had  weak  sight  and  had  not  noticed  it  get 
worse  at  any  time ;  R.  V.  =  L.  V.  =  T6^ ;  some  horizontal  nystagmus  was  present  on  looking  towards  the  right ; 
atrophy  of  the  temporal  side  of  the  disc  is  noted,  vessels  were  normal,  margin  of  disc  was  slightly  blurred; 
gait  was  normal  when  her  eyes  were  open  but  there  was  definite  uncertainty  and  slight  swaying  when  her 
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eyes  were  closed;  there  was  no  definite  hypertonus  and  no  ataxy  of  the  lower  extremities.  I.  1  was  a 
drinker;  I.  2  died  from  phthisis ;  IT.  1,  2  and  G  were  normal ;  there  was  no  knowledge  of  nerve  or  eye  trouble 
in  the  ancestry  of  this  affected  sibship.    No  consanguinity.     Bibl.  Nos.  83,  99. 

Fig.  821.  Velhagen's  Case.  Optic  atrophy  in  three  brothers,  the  only  living  children  of  parents  who 
saw  well  and  had  never  been  seriously  ill;  there  had  been  many  other  children  who  died  young.  II.  1 
became  affected  at  the  age  of  19;  three  weeks  from  the  onset  his  vision  was  so  diminished  that  he  was 
unable  to  carry  on  his  work;  he  was  under  treatment  for  three  months  but  showed  no  improvement  and 
from  this  time  the  condition  remained  stationary  for  \},  years;  after  this  there  was  some  improvement; 
no  history  of  syphilis;  the  patient  was  not  a  drinker  and  smoked  little;  he  complained  of  frequent  head- 
aches and  loss  of  appetite;  at  the  age  of  27,  II.  V.  with  — 2*0  D.  .,-„ ,  L.  V*.  with—  10  D.  =  tj\7;  discs  were 
pale  on  the  temporal  side,  retinal  arteries  very  much  narrowed;  vision  of  red  and  green  was  defective; 
central  scotomata  were  present  but  peripheral  limits  of  fields  were  normal  for  white  and  blue.  II.  2  became 
affected  at  the  age  of  25  when  he  noticed  a  rapid  diminution  of  vision;  seven  months  from  the  onset  R.  V. 
linger  counting  at  2^  m.,  L.  V.  =  finger  counting  at  4  m.J  central  absolute  scotomata  were  present  and 
the  patient  was  red-green  blind;  peripheral  limits  of  fields  were  normal;  atrophy  of  the  optic  nerve  was 
noted,  especially  on  the  temporal  side ;  the  arteries  were  narrowed ;  the  disease  progressed  for  about  three 
months  and  then  became  stationary;  the  patient  was  a  moderate  drinker;  the  condition  did  not  respond 
to  treatment.  II.  3  was  not  examined  but  his  brother  reported  that  he  had  to  give  up  his  work  as  a  seaman 
at  the  age  of  20  on  acount  of  a  sudden  diminution  of  vision.    No  consanguinity  recorded.    Bibl.  No.  51. 

Pig.  822.  Lawford's  Case.  A  single  case  of  optic  atrophy  in  a  sibship  of  seven  of  whom  five  died  in 
infancy;  the  father  was  healthy;  the  mother  had  a  history  of  three  epileptic  fits  at  long  intervals  but  was 
healthy  in  other  respects.  II.  1,  Walter  H.,  aged  20,  saw  well  until  two  years  ago;  now  his  vision  was 
reduced  to  hand  movements  only ;  reaction  of  pupils  to  light  was  scarcely  noticeable  and  advanced  atrophy 
of  the  discs  was  noted.    II.  2  died,  aged  2,  of  "consumptive  bowels";  II.  3  was  healthy  and  intelligent; 

II.  4  was  still-born;  II.  5  died,  aged  one  year;  II.  6  and  7  died,  aged  one  year,  from  diarrhoea.  No  con- 
sanguinity recorded.    Bibl.  No.  32. 

Fig.  823.  Dodd's  Case.  Hereditary  optic  atrophy  in  two  sisters.  I.  1  never  had  eye  trouble,  he  was 
addicted  to  excessive  alcoholism,  as  his  father  had  been  before  him;  I.  2  died,  aged  54,  from  pneumonia; 
she  was  myopic  but  had  otherwise  no  eye  trouble.  These  parents  had  six  daughters  of  whom  three  died  in 
infancy,  one  was  living  and  healthy  and  had  never  suffered  from  eye  trouble;  II.  3  became  affected  at  the 
age  of  12;  the  onset  was  associated  with  severe  headaches  and  a  progressive  diminution  of  vision,  which 
improved  to  some  extent  at  a  later  date  and  then  remained  stationary  until  her  death  from  accident  at  the 
age  of  34.  II.  4,  aged  14,  reported  that  about  two  months  ago  she  began  to  have  severe  frontal  headaches, 
two  or  three  times  a  week;  about  one  month  later  she  noticed  the  sight  of  her  right  eye  was  failing  and  a 
few  days  later  the  left  eye  began  to  grow  dim;  R.  V.  =  J^,  L.  V.  =  finger  counting  at  one  foot;  visual 
fields  showed  some  contraction,  perception  of  colours  was  poor ;  slight  congestion  was  noted  in  the  right  eye, 
faint  pallor  of  the  temporal  part  of  the  disc  in  the  left;  large  deep  physiological  cupping  of  the;  discs  was 
present;  eight  months  later  R.  V.  =  L.  V.  =  finger  counting  at  3  feet;  the  discs  were  paler  and  the  whole 
nerve  was  now  atrophic  though  the  condition  was  more  marked  on  the  temporal  side. 

No  other  member  of  the  family  was  known  to  be  affected.    No  consanguinity  recorded.    Bibl.  No.  44. 

Fig.  82  1.  lulu's  ('us,'.  Hereditary  optic  atrophy  in  two  step-brothers  who  had  the  same  mother;  two 
sisters  and  a  younger  brother  (aged  20)  saw  well;  it  is  not  clear  to  which  sibship  the  two  sisters  belong. 
IT.  1,  aged  33  (1909),  became  affected  at  the  age  of  18;  II.  4,  aged  28  (1909),  was  affected  at  24;  vision  in 
each  case  was  reduced  to  finger  counting  at  1 — 3  m.    No  consanguinity  recorded.    Bibl.  No.  83. 

Pig.  825.  Fuchs's  Case.  (\V.  Family.)  Optic  atrophy  in  three  brothers.  II.  3,  Michael  W.,  aged  49, 
complained  that  he  had  seen  badly  for  about  six  months,  he  saw  better  in  the  evening;  R.  V.  =  -.*. ,  L.  V. 
=  vif>  some  concentric  contraction  of  fields  was  noted,  also  central  scotomata  for  red;  outer  halves  of  both 
discs  were  a  little  paler  than  normal.  A  few  days  later  his  brother  Heinrich,  aged  53,  came  for  advice;  the 
conditions  found  were  identical  in  the  two  cases.  Both  brothers  said  that  in  America  they  had  a  brother, 
aged  59,  who  ten  years  ago  had  written  that  his  eyesight  was  gradually  diminishing  and  that  he  was  afraid 
he  would  become  blind;  he  had  not  been  heard  of  since.  No  information  is  given  of  parents  or  other  siblings. 
No  consanguinity  recorded.    Bibl.  No.  15. 

Plate  LIX.  Fig.  826.  Snell's  Case.  Optic  atrophy  in  three  males  and  two  females  of  a  sibship  of  eight. 
The  parents  and  grandparents  of  the  all'ected  siblings  were  known  to  have  good  sight.  II  I.  1,  male  aged  33, 
was  unaffected.    III.  2,  female  aged  32,  had  R.  V.  =  ^\-,  L.  V.  =  ^-;  discs  were  pale;  colour  sense  feeble. 

III.  3,  male  aged  31,  had  good  vision  and  normal  fundi  but  he  was  colour  blind;  he  confused  dark  greens 
with  reds  and  pale  blue  with  pink.  III.  4,  aged  29,  had  R.  V.  =  L.  V.  =  ■$%-$;  he  said  that  so  far  as  he  could 
tell  his  sight  had  always  been  the  same ;  both  discs  were  white,  vessels  were  normal ;  he  smoked  one  ounce  of 
honeydew  a  week;  his  three  young  children  saw  well,  and  one  of  them,  IV.  2,  aged  3  years,  was  examined  by 
the  recorder.  III.  6,  aged  27,  had  R.  V.  =  L.  V.  =-$%  with  —  ID.;  discs  were  pale,  especially  on  the  temporal 
side;  colour  vision  weak.    III.  7,  female  aged  25,  was  unaffected.    III.  8,  male  aged  24,  had  R.  V.  =L.  V. 
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=  g^;  discs  were  pale  and  colour  sense  defective.    III.  9,  female  aged  21,  had  R.  V.  =  L.  V.  -  /,  with  -CD.; 
discs  were  pale;  crescents  were  noted;  colour  sense  appeared  to  be  normal. 

All  the  affected  members  of  this  pedigree  had  had  amblyopia  from  their  earliest  recollections ;  no  scoto- 
mata  were  demonstrated  and  no  contraction  of  the  visual  fields.    No  consanguinity  recorded.    Bibl.  No.  55. 

Fig.  827.  Knapp's  Case.  Hereditary  optic  atrophy  in  three  generations.  II.  2,  J.  D.  S.,  a  German, 
aged  67,  had  emigrated  to  America  at  the  age  of  12;  at  the  age  of  24  he  noticed,  whilst  driving  a  truck, 
that  he  could  no  longer  see  the  street  signs;  from  this  time  his  sight  gradually  diminished  until  he  was 
unable  to  see  to  read;  during  the  last  ten  years  it  had  again  improved  so  that  he  can  now  see  to  read 
with  the  aid  of  glasses;  R.  V.  =  L.  V.  =  ^VcyJ  ne  ^as  central  scotomata  for  white  and  colours,  peripheral 
limits  of  fields  normal;  the  temporal  half  of  both  discs  was  atrophic,  nasal  halves  were  discoloured  and 
ill-defined ;  he  smokes,  but  rarely  takes  alcohol.  The  parents,  two  brothers  and  three  sisters  of  J.  D.  S. 
had  normal  vision;  one  of  his  siblings  died  aged  17,  one  at  30,  one  at  67;  two  were  still  living  (1904). 
II.  2  had  eight  children  of  whom  three  sons  died  young,  one  daughter,  III.  6,  saw  well;  two  sons,  III.  2 
and  3,  and  two  daughters,  III.  4  and  5,  all  became  affected  with  optic  atrophy  during  their  early  school 
years.  III.  2  had  two  sons  with  normal  vision;  III.  5  was  married  but  had  no  children;  III.  4  married 
the  son  of  her  father's  brother  and  had  six  children  of  whom  three  became  affected.  III.  4  was  examined 
at  the  age  of  33  when  V.  =  ~£y  in  each;  she  had  concentric  contraction  of  fields  but  no  central  scotomata; 
no  colour  perception;  discs  were  atrophic,  especially  in  the  temporal  half.  IV.  2,  Henry  S.,  aged  12,  IV.  4, 
John  S.,  aged  10,  and  IV.  5,  Willie  S.,  aged  8,  all  became  affected  at  an  early  school  age;  in  1904  all  had 
V.=  ^y^in  each;  pupils  normal;  concentric  contraction  of  fields;  no  colour  perception;  discs  showed  pro- 
nounced atrophy  in  the  temporal  areas,  the  nasal  half  in  each  was  pale  and  ill-defined;  the  children  were 
in  other  respects  perfectly  healthy,  they  had  no  central  scotomata  and  retinal  vessels  were  normal ;  they 
were  of  normal  intellect  and  had  no  history  of  convulsions;  they  had  all  started  to  attend  school  at  about 
the  age  of  6  when  the  defect  was  discovered.  IV.  7  died  aged  4,  he  had  good  vision  up  to  this  time.  IV.  3 
and  6  had  good  vision  in  1909  when  they  were  aged  15  and  9  respectively.  Consanguinity.  Bibl.  Nos.  73 
and  85,  p.  cxviii. 

Fig.  828.  Du  Seutre's  Case.  Ten  cases  of  hereditary  optic  atrophy  in  three  generations.  I.  1  became 
affected  at  the  age  of  40,  she  was  in  good  health  at  the  time;  the  disease  made  rapid  progress;  she  died 
aged  70;  both  her  sons  and  three  of  her  five  daughters  became  affected.  Thus  Paul,  II.  2,  became  com- 
pletely blind  following  a  sudden  onset  at  46;  he  died  from  an  aneurism  at  75,  leaving  three  daughters  who 
saw  well.  Emma,  II.  3,  was  less  severely  affected,  the  onset  in  her  case  was  at  the  age  of  30  but  the  progress 
of  the  disease  was  arrested  after  a  few  weeks,  leaving  her  with  enough  vision  to  go  about  alone  and  look 
after  her  house;  she  died  at  70  from  tumour  of  the  stomach.  II.  4,  Berthe,  died  at  70;  she  and  her  two 
sons  saw  well.  II.  6,  Alcide,  became  affected  at  about  16,  the  condition  was  very  severe  in  his  case  and 
vision  was  reduced  to  perception  of  light;  he  had  good  health  and  died  at  60.  II.  7,  Zilda,  became  affected 
at  35,  she  was  able  to  see  to  go  about  alone  and  look  after  her  house;  she  died  at  60,  was  married,  but  had  no 
children.  II.  8,  Alice  S.,  had  a  progressive  diminution  of  vision  which  set  in  at  about  the  age  of  28,  six 
months  later  the  condition  became  stationary;  she  could  not  see  to  read  but  could  go  about  alone;  she 
died,  aged  63,  from  pleurisy;  of  her  five  children  four  became  affected.    II.  10,  Celine,  aged  68,  saw  well. 

Of  the  children  of  II.  8,  the  eldest,  III.  8,  Gustave,  aged  39,  saw  well  up  to  the  age  of  33  when  his 
vision  diminished  without  apparent  cause ;  the  defect  progressed  for  two  months  and  then  became  stationary ; 
he  had  to  give  up  his  work  but  could  read  large  characters  and  tell  the  time  by  his  watch.  III.  9,  Marcel  M., 
aged  37,  was  always  healthy  and  saw  well  up  to  the  age  of  21  when  he  became  affected,  he  saw  better  in 
a  dim  light  but  three  months  after  the  onset  had  to  give  up  his  work  as  a  tailor;  vision  was  now  reduced  to 
perception  of  light  in  both  eyes;  he  could  not  go  about  alone  unless  the  road  was  familiar;  pupils  reacted 
normally;  discs  were  white,  edges  not  very  well  defined;  veins  were  dilated,  arteries  a  little  narrowed; 
radiograph  showed  a  normal  sella  turcica.  III.  10,  Helene,  aged  33,  had  good  health  and  normal  vision;  her 
three  children  were  healthy,  but  still  young.  III.  12,  Alice,  aged  30,  had  influenza,  and  a  month  later 
noticed  a  diminution  of  vision;  the  condition  progressed  for  four  months  and  then  became  stationary;  she 
now,  aged  31,  can  tell  the  time  by  her  watch  but  cannot  read  and  can  only  go  about  with  difficulty;  she 
has  four  children;  one  little  girl  complains  of  headache.  III.  14,  Albert,  aged  24,  had  always  been  healthy 
but  became  affected  with  the  family  disease  at  the  age  of  17  and  could  now  read  and  write  with  difficulty; 
he  had  severe  headaches  in  childhood  and  these  became  worse  at  the  time  of  the  onset  of  the  disease;  the 
condition  progressed  for  two  months  and  had  since  been  stationary;  he  had  to  give  up  his  work  but  could 
see  to  go  about  alone;  he  was  totally  colour-blind,  pupillary  reflexes  normal;  fields  showed  no  peripheral 
contraction;  relative  central  scotomata  in  right,  absolute  in  left;  the  discs  were  of  a  uniform  greyish  white 
colour  with  well-defined  edges;  veins  normal,  arteries  narrowed;  Wassermann  test  negative,  ill.  8  married 
his  first  cousin  III.  5,  daughter  of  the  affected  II.  2;  his  only  child,  a  son,  was  still  young.  Consanguinity. 
Bibl.  No.  117. 

Fig.  829.  SnelVs  Case.  Optic  atrophy  in  two  males  and  one  female  of  a  sibship  consisting  of  four  males 
and  two  females;  the  parents  and  grandparents  had  good  sight;  there  were  other  children  of  the  affected 
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sibship  who  died  in  infancy.  III.  1  and  III.  3  were  seen  in  1883  and  in  L896,  at  the  latter  date  they  were 
aged  K)  and  32  respectively.  III.  1  had  V.  „  ;H)  in  each  eye;  his  sight  began  to  fail  at  the  age  of  13  or  14  but 
the  condition  had  now  been  stationary  for  some  years;  discs  were  white;  vessels  slightly  narrowed;  fields 
showed  concentric  contraction  as  well  as  central  scotomata ;  he  was  colour-blind  and  matched  greens  with 
greys,  pinks  «  it  b  light  blues,  reds  with  browns  and  purples;  he  was  married  but  had  no  children.  III.  3  also 
had  V.  =  ._.  ;MI  in  each  eye  and  pale  discs,  but  colour  vision  was  normal;  she  was  married  but  had  no  children; 
her  sight  had  been  good  up  to  the  age  of  about  13  and  the  condition  had  now  been  stationary  for  some 
years.  1  I  1.  5  was  said  to  be  similarly  affected,  the  onset  in  his  case  also  being  at  about  the  aye,  of  13;  he 
was  married  and  had  three  children  who  saw  well.  The  unaffected  siblings,  I  I  I.  2,  i  and  7,  had  children 
whose  eyes  were  normal  so  far  as  the  recorder  was  able  to  discover.    No  consanguinity.    Bibl.  No.  55. 

Fig.  830.  Hensen's  Case.  Hereditary  optic  atrophy  in  six  males.  II.  1,  aged  70  (191 G),  had  seen  well 
up  to  1870  when,  at  the  age  of  21  after  a  fatiguing  march  with  the  army,  he  suddenly  became  affected 
with  severe  bilateral  amblyopia;  lie  was  under  treatment  for  a  long  time  but  there  was  no  improvement; 
now  he  had  large  bilateral  central  scotomata;  papillae  were  absolutely  white;  R.  V.  =  L.  V.=  finger  counting  at 
1  m. ;  the  patient  had  no  headaches  but  complained  of  bright  spots  and  lights  before  his  eyes.  One  brother 
and  three  sisters  of  II.  1  apparently  saw  well  or  were  not  known  to  have  been  affected.  The  three  sisters 
were  married,  none  of  them  had  sons  and  none  of  their  daughters  appear  to  have  been  themselves  affected, 
though  tour  of  them  had  affected  sons.  Thus  IV.  1,  Franz  K.,  aged  27,  had  always  had  healthy  eyes  and 
had  been  on  active  service  from  1909 — 11;  he  had  served  again  in  the  army  from  Aug.  1,  1914,  and  kept  well 
until  Oct.  1916,  when  he  caught  cold  and  then  noticed  that  his  vision  had  become  so  bad  that  he  could  not 
see  to  read;  he  was  treated  in  several  hospitals  and  for  some  time  malingering  was  suspected;  there  was 
no  history  of  excess  in  the  use  of  alcohol  or  tobacco;  no  syphilis;  the  patient  had  suffered  from  headaches 
since  the  onset  and  complained  of  bright  spots  and  lights  before  his  eyes;  vision  was  reduced  to  finger 
counting  in  the  right  eye  at  §  m.,  in  the  left  at  \  m.;  the  temporal  halves  of  papillae  were  pale  and  atro- 
pine, margins  slightly  blurred;  veins  were  dilated  and  tortuous;  slight  peripheral  contraction  of  fields  and 
large  central  scotomata  were  demonstrated ;  after  four  months'  treatment  and  seven  months  from  the  onset 
the  defect  had  increased.  IV.  2,  the  only  brother  of  IV.  1,  Wilhelm  K.,  aged  24  (1916),  had  seen  well  up 
to  about  1903  when  he  became  affected;  he  was  almost  completely  blind  for  some  time  but  after  a  year  a 
progressive  improvement  set  in,  especially  in  the  left  eye;  the  condition  had  now  been  stationary  for  some 
time,  R.  V.  =^,  L.  V.  =T%;  papillae  were  markedly  pale;  vessels  normal;  a  ring  scotoma  and  peripheral 
contraction  were  noted  in  each  field. 

IV.  3,  Leopold  B.,  aged  27  (1916),  saw  well  up  to  Aug.  1912,  when  after  a  fatiguing  march  he  became 
suddenly  affected  with  a  severe  amblyopia,  and  was  almost  blind  for  a  time;  the  condition  progressed  for 
eight  months,  then  became  stationary  and  later  showed  some  improvement;  R.  V.  =  L.  V.  =^yj  slight 
peripheral  contraction  of  fields  was  noted;  papillae  were  pale,  temporal  halves  white;  vessels  normal.  IV.  3 
had  two  brothers,  one  of  whom  died  young,  the  other  was  not  yet  affected. 

IV.  11,  Robert  M.,  aged  14,  was  affected;  R.  V.  =  L.  V.  =  ^eT,  he  had  not  improved  under  treatment  and 
nerves  were  almost  white;  he  had  three  sisters  and  one  brother  who  had  not  yet  become  affected.  IV.  16, 
Bemhard  R.,  aged  16,  was  affected;  he  had  a  sudden  onset  and  showed  an  improvement  after  five  months' 
treatment;  he  had  never  been  ill  and  had  seen  well  up  to  this  time;  vision  was  reduced  to  finger  counting 
in  the  left  at  im,,  in  the  right  V.  =  Ja;  bilateral  central  scotomata  were  noted.  The  parents  and  siblings 
of  IV.  16  were  healthy.    No  consanguinity  recorded.    Bibl.  No.  111. 

Fig.  831.  Wagenmann's  Case.  Optic  atrophy  in  twin  brothers  and  in  their  maternal  uncle.  II.  1, 
aged  16,  complained  of  diminution  of  vision;  it  was  found  that  R.  V.  =■%%>  L.  V.  =T"?;  fields  were  full, 
colours  were  recognised,  retinal  veins  were  tortuous;  in  other  respects  the  ophthalmoscopical  appearances 
were  normal.  A  month  later  R.  V.  = finger  counting  at  6  m.,  L.  V.  =  /^;  no  scotomata  were  present.  Nine 
months  later  the  patient's  twin  brother  came,  complaining  also  of  amblyopia;  his  colour  vision  was  normal 
and  fields  were  full;  the  papillae  were  reddened.  At  this  date  the  first  brother  had  V.  =  finger  counting 
at  5  m. ;  his  colour  vision  for  red  and  green  was  now  defective;  papillae  were  whitish  on  the  temporal  side. 
In  other  respects  both  brothers  were  healthy;  they  had  ten  healthy  living  siblings;  their  parents  were 
dead.  An  uncle,  whilst  serving  in  the  army,  had  developed  amblyopia  and  had  to  leave  the  service.  No 
consanguinity  recorded.    Bibl.  No.  80. 

Fig.  832.  Strzeminski's  Case.  Hereditary  optic  atrophy  in  two  females  and  five  males  of  three  genera- 
tions. II.  2,  aged  58,  looked  healthy;  her  pupils  were  dilated  and  reacted  fully  to  light,  normally  to 
accommodation;  she  had  central  scotomata  in  each  field,  also  some  peripheral  contraction;  no  perception  of 
colour;  L.  V.  =  R.  V.  =  ■£$;  both  papillae  were  bluish  white  with  blurred  contours;  considerable  narrowing 
of  vessels;  atrophy  of  the  optic  nerve  following  neuritis  with  an  onset  at  the  age  of  25  was  noted.  The 
mother  of  II.  2  died  twelve  years  ago;  she  was  reported  to  have  had  a  sudden  diminution  of  vision  at 
about  the  age  of  25  years  and  to  have  been  unable  to  read  though  she  could  go  about  alone  without  difficulty. 
II.  2  had  two  daughters  who  were  perfectly  healthy  and  saw  well,  and  five  sons  who  were  all  amblyopic 
and  of  whom  one  was  epileptic,  another  was  mentally  defective.   III.  2,  a  Russian  priest,  aged  36,  complained 
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of  amblyopia  which  had  come  on  twelve  years  ago;  pupils  were  equal  and  dilated,  reactions  were  feeble  to 
light,  normal  to  accommodation;  the  fields  had  normal  boundaries  with  central  scotomata;  L.  V.  =  ~^,  R.  V. 
=  tV'  within  the  scotomata  no  colours  were  recognised,  outside  green  and  violet  were  not  recognised; 
temporal  half  of  disc  was  completely  white  in  both  eyes,  contours  were  blurred;  vessels  were  narrowed; 
the  patient  suffered  from  migraine  but  had  no  other  pains  in  eyes  or  head ;  he  could  not  see  to  read  or  write 
but  later  some  improvement  allowed  him  to  do  so  with  difficulty;  he  was  not  a  smoker  and  took  a  very 
moderate  amount  of  alcohol ;  no  history  of  syphilis  or  of  any  serious  illness  except  pneumonia  at  the  age  of 
16;  he  was  married  and  had  healthy  children  under  the  age  of  15.  III.  4,  aged  35,  also  a  Russian  pi-iest, 
was  very  similar  to  his  brother  with  regard  to  general  health  and  the  state  of  his  eyes  though  he  did  not 
suffer  from  migraine;  pupillary  reactions,  visual  fields  and  ophthalmoscopic  appearances  were  all  as  described 
for  III.  2;  R.  V.  =  L.  V.  =■<£$;  no  history  of  syphilis  or  excessive  use  of  alcohol  or  tobacco;  the  onset  in 
his  case  was  at  the  age  of  25;  he  also  was  married  and  had  healthy  children  under  the  age  of  15.  No 
consanguinity  recorded.    Bibl.  No.  61. 

Fig.  833.  Ilitisson's  Case.  Optic  atrophy  in  a  mother  and  in  all  her  three  living  children.  I.  3  died, 
aged  35,  of  phthisis;  her  sister,  I.  2,  died  blind  and  paralysed  at  50;  II.  4,  daughter  of  I.  3,  aged  58,  had 
a  progressive  failure  of  vision  which  commenced  at  the  age  of  48;  at  50  she  had  an  attack  of  hemiplegia; 
she  was  found  to  have  double  optic  atrophy,  pupillary  reactions  normal ;  II.  3,  sister  of  II.  4,  died  blind  at 
58,  she  had  some  cardiac  affection;  either  she  or  another  sibling  had  a  son  who  was  blind  at  30.  III.  3, 
daughter  of  II.  4,  became  amblyopic  at  33 ;  several  months  after  the  onset  R.  V.  =  j1^ ,  L.  V.  =  finger 
counting  at  1  m. ;  two  years  later  R.  V.  =  finger  counting  at  2  m.,  L.  V.  =  finger  counting  at  1  m. ;  discs 
were  white,  pupils  reacted  normally;  she  had  central  scotomata  with  normal  peripheral  fields;  red-green 
blindness  was  noted;  this  patient  had  two  children,  aged  8  and  7  years  respectively.  III.  5  became  affected 
during  military  service  and  recovered.  III.  6  became  affected  at  27 ;  two  months  after  the  onset  R.  V.  =  ^, 
L.  V.  =4^7;  discs  were  a  little  blurred  and  oedematous;  veins  tortuous,  arteries  rather  narrow;  he  did 
not  recognise  blue  or  yellow;  slight  deafness  was  noted  in  left  ear;  the  one  daughter  of  III.  6  died  young. 
Five  further  members  of  this  sibship  died  young,  two  were  still-born.  No  consanguinity  recorded.  Bibl. 
No.  59. 

Fig.  834.  Ginzburg's  Case.  Hereditary  optic  atrophy  in  five  males  and  four  females  of  three  generations. 
I.  2  lived  to  old  age  and  was  twice  married ;  by  his  first  wife  he  had  one  son  and  five  daughters  of  whom 
the  son,  II.  2,  and  one  daughter,  II.  4,  were  amblyopic ;  by  his  second  wife  he  had  many  children  of  whom 
one  daughter,  II.  9,  was  amblyopic;  there  was  no  knowledge  of  her  siblings.  II.  2  had  a  granddaughter, 
IV.  1,  who  was  night-blind.  II.  4  married  II.  5  who  died  aged  76;  II.  5,  his  brother,  II.  6,  and  his  five 
sisters  always  saw  well.  II.  4  and  5  had  four  children,  of  whom  III.  5,  Samuel  S.,  aged  60,  had  been 
amblyopic  since  his  youth,  and  vision  was  now  reduced  to  finger  counting  at  15  m.,  not  improved  by  glasses; 
paleness  in  the  temporal  half  of  the  right  disc  was  noted  and  a  bluish  white  atrophy  of  the  whole  of  the 
left  disc,  margins  of  discs  were  clearly  defined;  vessels  were  narrowed ;  there  was  some  contraction  of  the 
peripheral  fields  but  no  central  scotomata  for  white  or  colours.  III.  7,  Rosa,  died  aged  50,  she  was  married 
but  had  no  children;  she  had  been  amblyopic  since  her  youth  and  had  been  treated  with  injections  of 
strychnine  for  atrophy  of  the  optic  nerve.  III.  8,  Raisa,  had  been  amblyopic  since  her  youth  but  during 
the  climacteric  her  vision  had  certainly  become  worse;  now  R.  V.  =  0*1,  L.  V.  ~  fingers  at  2  m.,  not  improved 
by  glasses;  discs  were  greyish  white  with  clear  margins;  vessels  narrowed;  peripheral  fields  contracted, 
central  colour  scotomata  in  left  only;  III.  8  was  married  to  III.  9,  who  died,  aged  43,  from  typhus,  he 
had  always  seen  well;  their  only  child,  IV.  6,  was  still-born.    III.  10  died  at  the  age  of  6  years. 

III.  5  was  twice  married,  by  his  first  wife  he  had  two  sons  and  by  his  second  wife  one  son,  he  was  not 
related  to  his  first  wife,  his  second  wife  was  a  daughter  of  his  cousin;  his  three  sons,  Boris,  aged  26,  Leo, 
aged  22,  and  Israel,  aged  15,  all  suffered  from  partial  atrophy  of  the  optic  nerve  with  marked  lowering  of  vision. 

IV.  3,  aged  26,  noticed  a  diminution  of  his  vision  at  the  age  of  20,  now  temporal  halves  of  papillae 
were  conspicuously  pale  with  clear  outlines;  vessels  and  peripheral  fields  were  normal;  no  central  scotomata 
were  found.  IV.  4,  aged  22,  noticed  a  diminution  of  vision  at  the  age  of  8,  a  further  rapid  degeneration 
occurred  between  the  ages  of  13  and  16;  he  was  examined  at  the  age  of  12  when  he  suffered  from  headaches; 
now  V.  =  fingers  at  2  m.,  not  improved  by  glasses;  discs  were  pale  and  clearly  outlined,  vessels  narrowed; 
fields  for  white  were  normal,  fields  for  red  were  diminished  and  green  was  not  recognised  by  central  vision. 
IV.  5,  aged  15,  noticed  his  vision  failing  at  the  age  of  7  to  8  years,  now  R.  V.  =  fingers  at  1*5  m.,  L.  V.  = 
fingers  at  2  m.,  not  improved  by  glasses;  discs  were  pale,  especially  their  temporal  halves,  margins  were 
clear;  fields  for  white  and  red  were  contracted;  small  relative  central  scotomata  for  red. 

X-ray  photographs  were  taken  of  the  three  brothers;  in  IV.  3  the  base  of  the  skull  appeared  to  be  normal ; 
in  IV.  4  the  fundus  of  the  sella  turcica  was  wider  than  normal,  in  IV.  5  the  sella  was  very  small  and  its 
entrance  narrow.  III.  6  was  examined  and  found  to  be  normal.  All  the  patients  examined  were  quite 
healthy.    Consanguinity.    Bibl.  No.  125. 

Fig.  835.  Lauber  and  Guzmann's  Case.  Optic  atrophy  in  four  brothers  and  two  sisters  of  a  large 
sibship.    I.  1  was  known  to  have  been  blind  from  his  youth ;  the  four  grandparents  of  the  affected  sibship 
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saw  will.  111.  2,  th<>  father,  aged  73,  saw  well.  III.  3,  the  mother,  died  at  53,  from  a  disease  of  the  liver- 
Three  brothers,  IV.  10,  died  at  the  age  of  a  few  months;  IV.  11  died  aged  11,  IV.  12  died  aged  15  months 
and  I  V.  13  died  aged  13  years.  I  V.  1,  female,  aged  53,  saw  well.  IV.  2,  J.  13.,  born  1860,  became  affected 
L882,  when  on  military  service;  the  condition  progressed  for  five  months  and  then  became  stationary;  in 
191  I  both  discs  were  white;  arteries  very  narrow,  veins  tortuous,  peripheral  limits  of  fields  normal;  It.  V. 
=  L.  V.  =  hand  movements.  IV.  3,  A.  B.,  born  1862,  became  affected  1883;  in  1911,  li.  V.  finger  counting 
at  50  cm.,  L.  V.  =finger  counting  at  I  m.j  pupillary  reactions  sluggish;  discs  were  white  with  hlurred 
margins,  arteries  narrow,  veins  normal;  peripheral  limits  of  fields  normal.  IV.  4,  female,  aged  47,  saw  well. 
IV.  5,  K.  15.,  born  1868,  became  affected  1895;  after  four  months,  during  which  time  he  was  treated  with 
mercury  and  potassium  iodide,  vision  was  reduced  to  hand  movements  at  .',  in.;  in  1911  V.  =  perception  of 
lighl  ;  neuritic  atrophy  was  noted.  IV.  6,  aged  44,  had  always  seen  well  until  five  months  ago  when  she 
bad  a  sudden  diminution  of  vision;  she  had  rachitis  as  a  child  and  rheumatism  since  but  was  otherwise 
healthy;  her  five  children  were  healthy  and  saw  well;  R.  V.  =  finger  counting  at  30cm.,  L.  V.  finger 
counting  at  20  cm.;  temporal  halves  of  discs  were  white,  margins  blurred,  arteries  narrowed;  central 
scotomata  were  demonstrated  for  all  colours  with  normal  outer  limits  of  fields.  IV.  8,  female,  born  1872, 
became  affected  in  1902  in  the  left  eye  only,  on  Oct.  2,  R.  V.  =  £,  L.  V.  =  |,  on  Oct.  18,  L.  V.  =  T'\, ,  Oct.  29, 
L.  V.  =  -f^ ,  Oct.  30,  L.  V.  =  50^,  five  weeks  later,  L.  V.  =  ^,  the  lateral  half  of  the  disc  was  pale  and  there 
was  marked  concentric  contraction  of  the  field;  right  eye  was  normal;  two  years  later  the  vision  in  the  left 
eye  was  as  good  as  in  the  right ;  a  year  later  again  IV.  8  had  a  still  more  marked  lowering  of  vision  in  the 
left  eye  which  improved  as  before  and  she  was  now  able  to  see  to  read  with  her  left  eye.  IV.  9,  born  1876, 
became  affected  in  1898;  in  1896  he  was  examined  and  his  vision  was  normal,  in  1899,  R.  V.  =,*,  L.V.  = 
finger  counting  at  2  in. ;  the  discs  were  a  whitish  green  colour,  the  arteries  narrower  than  normal;  large 
central  scotomata  were  present;  peripheral  limits  of  fields  normal.  No  consanguinity  recorded.  Bibl. 
Nos.  68,  96. 

Fig.  836.  Mathieu's  Cane.  Hereditary  optic  atrophy  in  five  males  and  five  females  of  three  generations. 
II.  3  had  excellent  vision  up  to  the  age  of  50  when  she  became  amblyopic  in  both  eyes  and  was  unable  to 
see  to  sew,  but  could  go  about  alone;  the  condition  remained  stationary  until  her  death  at  the  age  of  69; 
her  parents  saw  well,  but  a  brother  of  her  father  had  bad  eyes;  she  had  five  brothers  and  two  sisters  who 
all  saw  well,  but  one  of  her  sisters,  II.  7,  had  affected  sons.  II.  3  had  six  children  of  whom  III.  2  was 
born  several  years  before  her  mother's  marriage  and  nothing  was  known  of  her  father;  she  saw  well  up  to 
the  age  of  40  when  she  suddenly  became  amblyopic  in  the  left  eye  only,  the  right  eye  became  affected  eight 
years  later;  she  had  good  general  health  but  when  seen  at  the  age  of  58  it  was  impossible  for  her  to  sew 
and  she  could  scarcely  see  well  enough  to  go  about  alone;  her  pupils  were  dilated  and  neither  reacted  to 
light  nor  to  accommodation;  atrophy  of  the  optic  nerve  was  noted,  discs  uniformly  discoloured,  arteries 
narrowed ;  R.  V.  =  finger  counting  at  50  cm.,  L.  V.  can  scarcely  see  fingers ;  right  eye  recognised  blue,  red  and 
yellow,  left  eye  recognised  no  colour.  III.  3  died  aged  2  days;  III.  4  died  aged  34  when  her  vision  was  just 
beginning  to  fail.  III.  5,  now  aged  51,  reported  that  he  had  a  sudden  onset  at  22,  both  eyes  became  affected 
at  the  same  time,  he  saw  better  in  a  dull  light;  pupils,  now  slightly  dilated,  reacted  very  sluggishly  to 
light,  more  definitely  to  accommodation;  there  was  bluish  grey  discoloration  of  the  discs,  especially  in  the 
temporal  sections;  arteries  were  narrowed ;  R.  V.  =finger  counting  at  20  cm.,  L.  V.  =  finger  counting  at  30cm. ; 
right  eye  recognised  blue,  left  eye  recognised  yellow  and  blue.  III.  6,  female,  aged  45,  began  to  lose  her 
vision  six  years  ago,  the  defect  progressed  for  six  months  during  which  time  she  had  very  severe  temporal 
headaches,  later  she  complained  of  giddiness;  she  saw  better  in  a  dim  light  :  pupils  were  normal  and  showed 
normal  reactions;  discs  were  bluish  grey,  especially  in  the  temporal  section;  arteries  were  narrowed,  veins 
normal;  vision  reduced  to  finger  counting  in  the  right  at  30  cm.,  in  the  left  at  20  cm.;  blue  was  the  only 
colour  recognised.    III.  9  had  normal  vision  but  one  of  her  sons  was  affected. 

II.  7,  sister  to  II.  3,  had  two  illegitimate  sons,  III.  12  and  14,  by  different  fathers,  who  were  affected; 
she  also  had  two  normal  sons,  III.  11  and  13,  who  were  soldiers,  and  a  daughter,  aged  27,  who  was  still 
normal;  the  exact  parentage  of  these  siblings  or  half  siblings  is  obscure.  The  mother,  II.  7,  had  good  eyes 
at  the  time  of  her  death  at  the  age  of  64.  III.  12,  aged  47,  became  affected  at  the  age  of  32,  the  condition 
progressed  for  a  year  and  had  since  been  stationary,  he  now  saw  better  in  a  dim  light;  pupils  were  dilated 
and  reacted  feebly  to  light  and  accommodation;  atrophy  of  the  disc  was  present;  vessels  normal ;  R.  V.  ~^, 
L.  V.  =  i;  both  eyes  became  affected  simultaneously.  III.  14,  aged  43,  became  affected  in  the  right  eye 
only  at  the  age  of  28,  the  left  eye  became  affected  two  or  three  years  later;  pupils  slightly  dilated,  reaction 
to  light  scarcely  perceptible,  no  reaction  to  accommodation ;  discs  were  wdiite,  especially  so  in  the  temporal 
section,  very  marked  narrowing  of  arteries  is  noted;  absolute  colourblindness;  vision  in  both  eyes  was 
reduced  to  hand  movements.    All  the  affected  members  of  this  generation  had  pterygium. 

III.  2  had  fourteen  children  of  whom  three  boys  died  young,  four  girls  were  dead  at  the  time  of  the 
record,  three  sons  and  two  daughters  saw  well,  and  one  son,  IV.  2,  and  one  daughter,  IV.  8,  were  affected. 
IV.  2,  aged  32,  had  a  sudden  onset  in  both  eyes  at  the  age  of  18;  no  history  of  headaches;  pupils  dilated, 
reacting  feebly  to  light,  not  at  all  to  accommodation;  discs  were  pale,  arteries  slightly  narrowed;  R.  V.  = 
finger  counting  at  15  cm.,  L.  V.  -  finger  counting  at  10  cm.;  right  eye  recognised  blue  and  red,  left  eye 
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perceived  blue  only;  the  patient  was  married  and  had  three  healthy  children.  IV.  8,  aged  23,  had  a  sudden 
onset  in  both  eyes  at  the  age  of  19,  with  no  associated  pain  in  head  or  eyes;  she  had  suffered  from  arthritis 
of  the  knee  at  the  age  of  18  for  three  months  but  had  no  history  of  other  illness;  pupils  dilated;  vision 
became  very  bad  and  remained  so  for  about  five  months  after  which  the  left  eye  improved,  now  R.  V.  = 
finger  counting  at  20  cm.,  L.  V.  =  1  m.  ;  right  eye  recognises  blue  and  red,  left  eye  perceives  all  colours  except 
green;  edges  of  both  discs  were  blurred  and  surrounded  by  exudate.  III.  6  had  six  young  children,  the 
eldest  boy,  aged  15,  suffered  from  epilepsy.  III.  9  was  married  twice  and  had  seven  children  of  whom  one 
son  and  two  daughters  died  young,  two  daughters,  aged  25  and  20  respectively,  had  good  sight,  one  son, 
IV.  16,  was  affected,  and  a  son,  aged  10,  was  not  examined  but  was  reported  to  have  defective  vision.  IV.  16, 
aged  23,  had  excellent  sight  as  a  child  but  he  had  a  sudden  onset  of  amblyopia  at  the  age  of  15  associated  with 
severe  headaches,  and  movement  of  head  or  eyes  made  the  pain  worse;  vision  diminished  for  one  year  and 
then  some  improvement  occurred  during  the  next  two  years,  especially  in  the  left  eye;  pupils  were  normal 
with  a  normal  reaction ;  discs  pale  especially  in  the  temporal  section ;  arteries  very  narrow ;  R.  V.  —  finger 
counting  at  25  cm.,  L.  V.  =  finger  counting  at  1  m. ;  defective  perception  of  all  colours  in  each  eye.  The 
father  of  IV.  16  had  good  eyes.    No  consanguinity  recorded.    Bibl.  No.  66. 

Plate  LX.  Fig.  837.  Hogg's  Case.  Hereditary  optic  atrophy  in  twenty-five  males  and  two  females  of 
five  generations.  The  recorder  describes  the  cases  as  "retrobulbar  neuritis  followed  by  atrophy  of  the 
papillo-macular  fibres";  there  is  no  definite  tendency  to  nervous  disease  in  the  stock  but  some  of  the 
patients  have  suffered  periodically  from  frontal  headaches.  This  pedigree  has  not  been  used  in  any 
statistical  analysis  of  cases  for  there  was  difficulty  in  obtaining  information  of  some  of  the  families  and  we 
are  told  that  there  may  be  more  persons  affected  than  are  here  given;  moreover,  the  ages  of  individuals 
are  not  given,  so  that  there  is  no  means  of  determining  which  members  may  still  develop  the  disease  as 
they  reach  the  critical  age ;  the  age  of  onset  is  given  in  no  case.  All  the  males  of  generations  II  and  III 
are  affected  and  all  the  females  of  these  generations  transmit  the  defect;  every  case  in  the  pedigree  has 
arisen  through  an  unaffected  mother.  The  points  specially  requiring  verification  are  the  unaffectedness  of 
all  the  children  of  III.  5  and  of  IV.  11  and  the  number  of  unaffected  sons  of  III.  15  and  III.  17;  we  need 
further  to  know  the  ages  of  unaffected  members  of  generations  V  and  VI.  No  details  of  any  individual 
cases  are  given.    No  consanguinity  recorded.    Bibl.  No.  151. 

Fig.  838.  Schonenberger's  Case.  Hereditary  optic  atrophy  in  nine  males  and  one  female  of  three 
generations.  I.  1  died  aged  58,  at  which  time  he  had  good  vision ;  he  and  I.  2  had  four  sons  and  four 
daughters  of  whom  II.  2,  born  1828,  lived  in  America,  but  was  said  to  have  had  good  vision;  II.  3  was 
affected  and  lived  to  the  age  of  81 ;  II.  4  died  aged  76,  having  had  good  vision,  her  three  children  were 
unaffected  but  her  only  daughter  had  affected  sons.  II.  6  was  affected;  he  died  aged  81.  II.  7  died, 
aged  70,  with  good  vision.  II.  8  died  aged  28;  she  saw  well  but  both  her  sons  were  affected.  II.  10  died 
aged  74;  he  is  entered  on  the  chart  as  an  affected  member  but  is  also  said  to  have  seen  well.  II.  11  died 
aged  67  and  saw  well  herself  but  had  two  affected  children.  In  generation  III  there  were  four  affected 
members  of  whom  III.  10  died  in  1912;  he  had  seven  children  of  whom  IV.  9  died  aged  14,  IV.  11  was 
examined  and  had  good  vision,  IV.  12  died  aged  2  years  and  IV.  13  died  aged  1J  years;  IV.  8,  10  and 
14  were  said  to  see  well.  III.  11  became  affected  at  the  age  of  28  years;  he  had  always  been  delicate; 
his  optic  discs  were  greyish  white  and  atrophic,  the  vessels  were  narrowed  and  he  had  a  bilateral  scotoma 
for  green;  R.  V.  =  L.  V.  —  -^T;  he  is  by  an  error  entered  in  the  original  chart  as  unaffected.  III.  11  had 
three  adult  children  who  were  examined  and  who  saw  well.  II.  11  had  four  children  of  whom  III.  15  and 
17  were  examined  and  saw  well.  III.  16,  Sophie  Hi.,  became  affected  at  the  age  of  24;  her  discs  were 
greenish  white;  arteries  and  veins  markedly  narrowed;  R.  V.  =  L.  V.  =hand  movements  at  4  m.;  this 
patient  had  nystagmus  and  a  divergent  concomitant  strabismus.  III.  18  was  affected  but  no  information 
is  given  of  his  case.  Other  affected  members  of  the  family  are  IV.  2,  Adolf  E.,  who  became  affected  at 
the  age  of  20  ;  his  pupillary  reactions  were  normal ;  R.  V.  —  L.  V.  =  ^ — -^;  the  discs  were  markedly  pale, 
especially  in  the  temporal  quadrants.  IV.  4,  Julius  E.,  was  affected;  he  died,  aged  51,  leaving  four 
children,  who  saw  well  at  ages  varying  from  27  to  8  years;  one  of  his  children  had  died  aged  9  years. 
IV.  6,  Karl  E.,  became  affected  at  the  age  of  12  years;  his  discs  were  pale,  greenish  white,  and  clearly 
outlined;  the  vessels  were  much  narrowed;  R.  V.  =  L.  V.  =  ^,  not  improved  by  glasses;  he  had  two 
children,  aged  17  and  18  years  respectively.    No  consanguinity  recorded.    Bibl.  No.  138. 

Fig.  839.  Schilling's  Case.  (Taken  from  Nettleship.)  I.  2  was  twice  married;  by  her  first  husband  she 
had  three  sons  who  became  affected  with  hereditary  optic  atrophy  at  the  ages  of  14,  10  and  29  years 
respectively;  by  her  second  husband  she  had  two  sons  who  became  similarly  affected  at  the  ages  of  11  and 
20  years  respectively,  and  a  daughter,  II.  6,  who  at  the  age  of  20  became  extremely  amblyopic  in  both 
eyes;  her  vision  was  reduced  to  finger  counting  at  12  inches,  visual  fields  were  contracted,  no  ophthal- 
moscopic changes  had  occurred ;  she  recovered  perfectly  and  Nettleship  suggests  that  the  condition  was 
probably  a  hysterical  amblyopia.  No  information  was  given  concerning  the  vision  of  the  parents.  No 
consanguinity  recorded.    Bibl.  No.  13. 

Fig.  840.  Favier's  Case.  Hereditary  optic  atrophy  in  three  or  probably  four  males  and  in  two  females 
b.  t.  52 
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of  three  generations.  III.  1,  Lucien  T.,  aged  19  complained  that  his  vision  had  diminished  during  the 
past  niiinili ;  examination  revealed  a  severe  grade  of  amblyopia;  the  right  eye  could  detect  hand  movements 
only,  the  left  eye  had  a  fiftieth  of  the  normal  vision;  pupils  reacted  normally,  the  periphery  of  the  visual 
fields  was  normal  ;  the  fundus  presented  discs  which  were  a  little  pale  with  slightly  blurred  margins 
and  narrowed  vessels;  a  number  of  tests  were  made,  the  results  of  which  were  all  negative  and  retro- 
bulbar neuritis  of  unknown  cause  was  diagnosed;  treatment  was  carried  on  for  a  year  with  no  improve- 
ment and  at  the  end  of  this  time  R.  V.  =  L.  V.  =  y^;  the  peripheral  fields  of  vision  were  unchanged,  but 
large  central  scotomata  were  present.  Shortly  after  this  the  man  died  from  encephalitis  lethargica;  the 
recorder  was  away  on  holiday  at  the  time  and  no  post-mortem  examination  was  obtained.  Three  years  later 
III.  3,  Gaetan  T.,  aged  20,  complained  of  a  diminution  of  vision  during  the  last  month;  vision  was  found 
to  be  ijfu,  peripheral  visual  fields  were  unaffected  and  the  appearances  of  retrobulbar  neuritis  were 
present. 

The  parents  of  111.  1  and  3  had  thirteen  children  of  whom  III.  2,  III.  4  and  III.  7  died  young;  III.  5 
and  G  were  two  living  females,  aged  18  and  1G  years  respectively,  other  living  members  of  the  sibship  were 
aged  14,  12,  11,  8,  6  and  5  years  respectively;  thus  no  other  member  of  the  family  had  yet  reached  the 
age  at  which  the  disease  most  commonly  manifests  itself.  The  father,  II.  4,  was  an  inveterate  drinker;  he 
bad  three  brothers  and  one  sister  living  and  normal,  and  one  sister  had  died  of  whom  no  information  was 
available.  The  mother,  II.  5,  appeared  to  be  quite  normal;  she  had  two  sisters  who  were  dead,  but  she 
could  not  say  from  what  cause.  The  mother's  maternal  aunt,  I.  4,  married  to  a  drinker,  had  three  children 
of  whom  a  son,  II.  8,  now  aged  50,  had  at  the  age  of  20  years  become  affected  in  the  same  way  as  III.  1 
and  3 ;  his  vision  had  always  remained  very  weak  with  scarcely  appreciable  variations.  II.  9,  aged  49, 
became  affected  at  47  years  and  II.  10,  aged  43,  became  similarly  affected  at  the  age  of  42  years.  The 
mother's  maternal  uncle,  I.  3,  now  dead,  was  reported  to  have  been  similarly  affected  but  the  recorder  had 
been  unable  to  verify  this  report  sufficiently  to  be  quite  sure  of  the  nature  of  the  defect  in  this  case. 

The  patient,  III.  -3,  received  rather  drastic  treatment  but  no  improvement  of  his  visual  troubles 
followed.    No  consanguinity  recorded.    Bibl.  No.  140. 

Fig.  841.  Sclwnenberger' s  Case.  Hereditary  optic  atrophy  in  a  brother  and  sister;  no  other  members 
of  the  family  were  known  to  have  suffered  from  eye  disease.  The  two  affected  siblings  were  examined  by  Vogt, 
but  the  condition  found  is  not  described  and  the  age  of  the  patients  is  not  given,  nor  the  age  at  which 
they  became  affected.  The  brother,  IV.  2,  was  married  and  had  three  unaffected  children,  but  we  have  no 
means  of  judging  whether  they  had  reached  the  age  at  which  liability  to  the  disease  becomes  manifest. 
The  sister,  IV.  3,  married  her  third  cousin  and  had  two  children,  a  son  who  died  aged  21  years  and 
a  daughter  who  died  aged  12.    Consanguinity.    Bibl.  No.  138. 

Fig.  842.  Leitner's  Case  I.  (Taken  from  Nettleship.)  Hereditary  optic  atrophy  in  six  males  of  two 
generations.  I.  1  and  2  were  normal;  they  had  three  sons  who  became  affected  at  the  ages  of  23,  24  and 
25  respectively,  also  one  normal  daughter,  II.  2,  who  married  and  had  three  affected  sons  and  one  normal 
son.  III.  2,  3  and  4  became  affected  at  the  ages  of  23,  24  and  25  respectively.  No  consanguinity  recorded. 
Bibl.  Nos.  53  and  85,  p.  clxxvi. 

Fig.  843.  Baudot's  Case.  Hereditary  optic  atrophy  in  five  males  and  one  female  of  three  generations. 
I.  2  had  a  son,  II.  3,  who  became  affected  at  the  age  of  33,  and  a  normal  daughter  who  had  however  an 
affected  son.  I.  3  was  affected  but  we  are  not  told  the  age  of  onset  of  the  disease  in  his  case.  I.  4  had 
a  son,  II.  6,  who  became  affected  at  the  age  of  25  and  a  daughter,  II.  5,  who  became  affected  at  24.  Thus 
all  members  of  generations  I  and  II  were  either  themselves  affected  or  they  transmitted  the  defect.  II.  5 
had  a  son,  III.  4,  who  became  affected  at  the  age  of  13.  II.  2  had  three  children  of  whom  onl}7  one  was 
at  present  affected ;  the  age  of  the  two  unaffected  siblings  is  not  given,  but  they  are  probably  still  of  an  age 
at  which  the  disease  might  become  manifest  and  cannot  be  regarded  as  definitely  normal.  III.  2,  aged  23, 
was  the  only  case  examined ;  he  complained  that  his  vision  had  progressively  diminished  during  the  last 
two  years  and  that  now  he  had  to  be  led  about;  vision  was  reduced  to  perception  of  light;  the  papillae 
were  greyish  white;  arteries  were  diminished  in  size;  X-ray  of  sella  turcica  and  sphenoidal  cells  revealed 
no  abnormality;  the  patient  was  normal  in  other  respects  and  there  was  no  history  of  sexual  excess  or 
abuse  in  the  use  of  nicotine  or  alcohol ;  he  improved  with  treatment  and  after  six  months  R.  V.  =  ..'. , 
L.  V.  =■£;•    No  consanguinity.   Bibl.  No.  127. 

Plate  LXI.  Fig.  844.  Fisher's  Case.  Five  cases  of  hereditary  optic  atrophy  in  two  generations.  The 
recorder  suggests  that  the  disease  may  be  due  to  an  inherited  tendency  to  disorder  of  the  hypophysis. 
A.  G.,  II.  1,  aged  14,  was  quite  well  up  to  his  12th  year,  when  his  sight  rapidly  failed  so  that  be  had 
after  this  to  be  taught  in  schools  for  the  blind.  V.  =T6g  for  right  eye,  /7  for  left;  peripheral  fields  full  but 
central  scotoma  in  each ;  optic  discs  very  pale ;  X-ray  of  sella  turcica  normal ;  Wassermann  test  negative. 
R.  G.  II.  2,  aged  11£,  had  rapid  onset  of  failure  of  sight  in  1915.  V.  =^  for  each  eye;  R.  optic  disc 
a  little  hyperaemic,  L.  disc  a  trifle  pale;  no  peripheral  limitation  of  fields  but  central  scotoma  in  each. 
In  1916  all  hyperaemia  had  passed  off  and  both  discs  were  pale.  Wassermann  test  negative;  X-ray  of  sella 
turcica  showed  no  enlargement  and  no  distortion  of  outline,  but  the  depression  appeared  to  be  filled  in  with 
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something  which  gave  a  cellular  or  honeycomb-like  shadow.  I.  5  had  good  sight.  I.  4,  dead,  was  probably 
affected,  she  had  two  brothers  who  were  so  blind  that  they  had  to  be  taught  in  schools  for  the  blind.  I.  5 
by  his  second  wife  had  seven  children,  who  saw  well  but  were  all  young.  No  consanguinity  recorded.  Bibl. 
No.  108. 

Fig.  845.  Fisher's  Case.  Three  cases  of  hereditary  optic  atrophy  in  two  generations.  The  recorder 
suggests  that  the  condition  may  be  due  to  over  activity,  with  enlargement,  of  the  pituitary  body  associated 
with  the  period  of  adolescence  or  with  the  climateric  in  women.  II.  2,  H.  G.,  now  aged  21  (1917),  had 
good  sight  till  August  1916,  when  it  rapidly  failed;  in  November  he  could  barely  count  fingers  at  the 
distance  of  a  foot  with  either  eye;  he  saw  better  at  night  than  in  daylight;  discs  were  pale;  X-ray  of  sella 
turcica  showed  definite  expansion  with  irregularity  in  definition  and  shape  of  the  posterior  clinoid  process; 
no  glycosuria;  Wassermann  test  negative.  II.  1,  F.  G.,  aged  22,  saw  well  till  about  a  year  ago;  now  R.  V. 
=  L.  V.  =  —  ;  no  error  of  refraction;  an  old  patch  of  choroido-retinitis  was  noted  in  the  right  eye;  optic 
discs  were  not  obviously  atrophic;  fields  were  full;  X-ray  showed  a  normal  sella  turcica.  A  maternal  uncle, 
I.  3,  became  affected  at  the  age  of  21.    No  consanguinity  recorded.    Bibl.  No.  110. 

Fig.  846.  Pollock's  Case.  Two  cases  of  Leber's  disease  in  a  brother  and  sister.  II.  3,  aged  11  (1915), 
had  in  October  R.  V.  =  L.  V.  =  ,/r ;  the  discs  were  slightly  congested;  in  December  the  discs  were  paler  and 
vision  became  rapidly  worse  until,  in  September  1916,  it  was  reduced  to  hand  movements  only;  X-ray  of 
sella  turcica  showed  a  shadow  like  a  small  bean  in  and  a  little  below  the  centre  of  the  fossa.  The  patient 
was  then  treated  by  organotherapy  and  improved;  in  February  1917,  V.  =  ^frj  ^n^s  improvement  ceased 
and  vision  deteriorated  when  the  treatment  was  stopped  for  a  month;  discs  were  pale  on  the  outer  side, 
fundi  were  otherwise  normal;  central  scotoraata  were  noted,  also  a  general  contraction  of  the  peripheral 
fields.  II.  4,  aged  8,  gave  a  similar  history  with  a  similar  X-ray  picture.  The  mother,  I.  2,  had  a  divergent 
strabismus  of  the  left  eye  and  myopia  of  30  D.;  her  fundus  was  normal  apart  from  a  myopic  crescent;  she 
had  had  two  miscarriages  and  one  still-born  child  before  the  birth  of  II.  3,  also  another  miscarriage  after 
the  birth  of  her  son;  there  was  no  history  of  blindness  in  her  family;  Wassermann  test  was  negative  for 
the  mother  and  both  children.  The  only  brother  and  sister  of  I.  2  died  of  phthisis.  I.  1  saw  well.  No 
consanguinity  recorded.    Bibl.  No.  112. 

Fig.  847.  Clemesha's  Case.  Three  cases  of  hereditary  optic  atrophy  in  a  sibship  of  seven;  the  mother 
also  was  affected.  II.  2,  seen  aged  6  months,  had  a  typical  optic  atrophy  with  white  discs  and  small 
arteries;  media  were  clear.  II.  3,  seen  aged  5  months,  showed  a  similar  condition.  II.  1,  aged  12  years, 
was  affected  to  a  lesser  degree  and  was  mentally  dull;  V.  =^q,  discs  were  pale,  vessels  small;  no  central 
scotomata  were  present,  but  there  was  some  diminution  of  the  peripheral  fields;  colour  vision  was  not 
affected.  I.  1  had  V.  =f-§,  with  correction  =  f-§-;  she  had  some  pallor  of  the  optic  discs  with  small  vessels; 
no  central  scotomata  were  present  but  there  was  slight  contraction  of  the  peripheral  fields;  colour  vision 
was  intact.  No  other  member  of  the  mother's  or  father's  family  was  affected.  No  consanguinity  recorded. 
Bibl.  No.  87. 

Fig.  848.  Kauffmann's  Case.  Hereditary  optic  atrophy  in  two  brothers,  vision  commencing  to  fail  in 
each  at  about  the  age  of  12.  The  optic  discs  showed  slight  atrophy  with  smallness  of  vessels;  central 
scotomata  were  present  but  no  peripheral  contraction  of  fields;  both  patients  had  nystagmus.  These  were 
the  only  two  cases  of  the  disease  in  a  large  sibship;  the  parents  were  healthy;  no  sign  of  syphilis;  one 
patient  had  a  posterior  polar  lens  opacity.    No  consanguinity  recorded.    Bibl.  No.  48. 

Fig.  849.  Hormuth's  Case.  Hereditary  optic  atrophy  in  Friedrich  B.,  II.  3,  and  in  three  of  his  maternal 
first  cousins;  the  age  of  onset  of  the  disease  is  not  given  but  is  said  to  have  been  the  same  in  each  case. 
Two  years  after  the  onset  of  the  disease  II.  3  had  R.  V.=^~-,  L.  V.  =  finger  counting  at  11 — 12';  he 
had  no  contraction  of  the  peripheral  fields  of  vision  but  the  right  eye  had  a  clearly  defined  central  colour 
scotoma  within  which  red  appeared  brown,  rose  was  bluish,  green  appeared  whitish;  discs  were  atrophic, 
the  left  being  more  so  than  the  right;  there  was  some  narrowing  of  the  vessels;  injections  of  strychnine 
and  electrical  treatment  led  to  no  improvement ;  the  patient  had  taken  brandy  regularly  and  smoked  a  good 
deal.  A  maternal  aunt  of  II.  3  had  two  sons  of  whom  one,  II.  1,  suffered  from  the  same  disease;  another 
maternal  aunt  had  three  sons  and  a  daughter  of  whom  two  sons  were  also  affected. 

II.  3  had  been  healthy  up  to  the  time  of  onset  of  his  eye  affection  which  progressed  rapidly  in  the  first 
three  months;  at  the  end  of  this  time  he  could  not  see  to  read  but  was  able  to  go  about  alone.  No 
consanguinity  recorded.    Bibl.  No.  64,  p.  11. 

Fig.  850.  Higgens's  Case.  Optic  atrophy  in  three  siblings.  I.  1,  a  compositor,  had  good  health  until 
he  had  rheumatic  fever  14  years  ago;  he  had  varicose  ulcers  on  his  legs.  Of  his  children  II.  1,  a  son,  was 
healthy;  II.  2,  a  daughter,  was  rather  delicate;  II.  3  died  aged  14  months;  II.  4,  Albert  S.,  aged  15,  said 
that  his  sight  had  failed  suddenly  three  months  before;  he  could  count  fingers  using  his  lower  fields  of 
vision;  discs  were  pale.  After  the  birth  of  II.  4  his  mother  manifested  evident  signs  of  syphilis;  she  had 
cutaneous  eruptions  and  sore  throat,  this  was  followed  by  four  or  five  miscarriages.  II.  6,  Agnes  S.,  seen 
aged  13,  could  then  read  16  J.  at  six  inches  with  each  eye;  her  right  eye  had  been  failing  gradually  for 
18  months;  seven  months  later  she  could  still  find  her  way  about  but  could  not  see  to  read;  her  discs  were 

52 2 


408  TREASURY  OF  HUMAN  INHERITANCE  Plate  LXI. 

dead  white  and  the  retinal  blood  supply  was  below  normal.  II.  7,  female,  was  healthy.  II.  8  died  21  hours 
after  birth.  II.  9,  Frederick  S.,  aged  10  (1881),  could  see  well  till  within  the  last  month;  on  returning  to 
school  after  his  holidays  it  was  found  that  he  could  not  see  to  read  but  was  still  able  to  find  his  way  about; 
discs  were  quite  white.    The  two  youngest  children  of  the  family  were  said  to  be  healthy. 

None  of  the  patients  complained  of  headache  or  indeed  of  any  symptom  except  loss  of  sight.  No 
consanguinity  recorded.    Bibl.  No.  16. 

Fig.  851.  Story's  Case.  Five  cases  of  hereditary  optic  atrophy  in  a  sibship  of  eight;  no  information  is 
given  of  the  parents  or  other  members  of  the  stock.  II.  3,  female,  at  the  age  of  40  reported  that  her  left 
eye  had  been  failing  for  about  five  weeks;  her  health  had  always  been  good  until  six  months  ago  when  the 
menopause  had  taken  place;  shortly  after  she  suffered  from  acute  pain  in  her  right  eye  associated  with  loss 
of  vision;  there  had  been  no  pain  in  her  left  eye;  the  centre  of  the  field  was  most  affected  and  she  saw 
better  in  twilight  or  on  a  dull  day;  R.  V.  =  finger  counting  at  |  m.,  L.  V.  =  finger  counting  at  4  m.;  could 
read  16  J.;  tension  was  normal  in  both;  pupils  were  dilated  and  slow  to  react;  early  cataracts  were  present 
in  both  lenses;  right  disc  was  atrophic;  vessels  were  small  and  veins  tortuous;  the  left  disc  was  hazy  with 
blurred  margin  and  vessels  as  in  right;  some  retinal  haemorrhage  in  left;  peripheral  limits  of  fields  were 
normal  for  white;  colour  vision  was  so  defective  that  it  was  not  possible  to  make  charts  of  the  colour  fields ; 
large  central  scotomata  were  present  in  each  field,  these  were  relative  for  white,  absolute  for  colours.  Four 
months  later  her  vision  was  reduced  to  finger  counting  at  1  m.;  the  patient  reported  that  her  four  brothers 
had  all  gone  blind  in  exactly  the  same  way,  "from  the  brain." 

II.  4  got  sunstroke  in  India,  also  "ophthalmia";  he  died,  aged  23,  from  epileptic  fits;  he  could  only 
see  in  twilight  and  is  reported  to  have  had  vision  very  similar  to  his  sister's. 

II.  5,  a  medical  student,  lost  his  sight  at  the  age  of  21;  he  used  to  drink  to  excess  and  became  "excited  " 
for  a  while;  later  he  "settled  down"  and  ultimately  died  "of  decline." 

II.  6  had  a  sudden  fright  at  the  death  of  his  eldest  brother  and  lost  his  sight  either  then  or  shortly 
after;  he  died  in  a  lunatic  asylum.  II.  7  caught  cold  on  a  journey  at  the  age  of  30;  after  the  cold  he 
became  unconscious  but  was  "as  well  as  ever"  in  a  fortnight;  about  a  month  later  he  lost  his  sight  and 
the  specialist  told  him  that  he  had  a  central  scotoma;  at  the  age  of  45  his  vision  was  reduced  to  finger 
counting  at  1  m.;  he  had  white  atrophy  of  both  discs  and  contracted  retinal  vessels;  he  was  dull  and  sluggish 
in  intelligence  and  had  been  sent  to  an  asylum  more  than  once. 

Three  sisters  had  good  vision;  one  of  them  was  examined  and  she,  also  the  patient  II.  3,  were  reported 
to  be  of  highly  excitable  dispositions.    No  consanguinity  recorded.    Bibl.  No.  24. 

Fig.  852.  Mooren's  Case.  Hereditary  optic  atrophy  in  three  brothers  in  whom  the  onset  of  the  disease 
was  at  the  ages  of  18,  19  and  21  years  respectively.  Their  parents  had  always  seen  well;  a  married  sister 
who  was  examined  was  normal.    No  consanguinity.    Bibl.  No.  17,  p.  250. 

Fig.  853.  Hormuth's  Case.  Hereditary  optic  atrophy  in  two  brothers.  Heinrich  D.,  II.  1,  aged  39, 
complained  that  five  or  six  months  ago  he  had  noticed  a  diminution  in  his  vision  which  had  gradually 
progressed;  up  to  that  time  he  had  always  seen  well  and  been  healthy;  he  was  accustomed  to  take  alcohol 
freely;  now,  it  was  found  that  R.  V.  =  finger  counting  at  10',  L.  V.  =  finger  counting  at  8 — 10';  colour 
sense  was  not  demonstrably  disordered  though  he  would  sometimes  confuse  yellow  and  green ;  no  central 
scotomata  were  detected  and  peripheral  fields  were  not  contracted;  the  right  disc  was  hyperaemic 
with  blurred  margins  and  some  exudate  in  the  surrounding  retina;  the  left  disc  was  whitish  with  clearly 
defined  margins;  the  arteries  were  narrowed,  the  veins  dilated  and  tortuous.  The  patient  received  varied 
treatments  but  no  improvement  was  shown  and  after  four  years  vision  was  reduced  to  finger  counting  at 
2';  after  this  time  some  temporary  improvement  followed  the  use  of  amyl  nitrite. 

II.  2,  Ernest  D.,  aged  26,  was  affected  in  the  same  way  as  his  brother;  in  his  case  the  onset  was  sudden, 
at  the  age  of  18;  eight  years  after  the  onset  vision  was  reduced  to  finger  counting  at  8';  central 
scotomata  were  doubtful;  peripheral  fields  of  vision  were  not  contracted;  colour  vision  was  defective,  only 
blue  and  yellow  were  recognised;  the  discs  were  atrophied;  vessels  showed  some  narrowing;  treatment  had 
no  effect  upon  the  condition  which  remained  stationary.  No  other  case  of  optic  nerve  disease  was  known 
to  have  occurred  in  the  family.    No  consanguinity  recorded.    Bibl.  No.  64. 

Fig.  854.  Hormuth's  Case.  Hereditary  optic  atrophy  in  two  brothers  and  a  sister;  two  sisters  and  the 
parents  saw  well;  no  other  case  of  eye  disease  was  known  to  have  occurred  in  the  family.  II.  3,  aged  42, 
Frau  von  B.,  had  a  history  of  different  nervous  and  hysterical  complaints;  she  was  in  a  highly  irritable 
state,  annoyed  and  excited  by  the  slightest  trifle ;  diminution  in  her  vision  had  been  noticed  about  ten 
weeks  ago  and  was  progressing;  she  had  previously  been  examined  but  nothing  abnormal  ophthalmoscopically 
was  then  found  and  treatment  with  iron,  baths  and  electricity  had  been  of  no  avail ;  she  took  a  good  deal 
of  alcohol.  Now  it  was  found  that  R.  V.  =  L.  V.  =  finger  counting  at  14';  fields  of  vision  were  full, 
colours  were  recognised  in  large  samples  only;  ophthalmoscopic  changes  were  slight  but  the  papillae  were 
pale  and  arteries  were  narrowed;  retrobulbar  neuritis  was  diagnosed,  mercury  and  salt  baths  were 
prescribed  and  alcohol  was  to  be  reduced  as  much  as  possible.  Five  years  later  the  visual  acuity  was 
reduced  to  finger  counting  at  4'  in  R.  and  at  7 — 8'  in  L. ;   she  had  for  two  years  suffered  from  giddiness 
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and  occipital  headaches.  Two  brothers,  older  than  the  patient,  were  similarly  affected;  the  eldest 
became  affected,  II.  3  believed,  at  the  age  of  25,  and  the  younger  at  17;  the  affection  was  severe  in  both 
cases,  the  younger  brother  was  in  a  hospital  for  the  blind  for  some  time  but  he  was  never  completely  blind. 
The  two  sisters,  II.  4  and  5,  saw  well.    No  consanguinity  recorded.    Bibl.  No.  64. 

Fig.  855.  Hormuth's  Case.  Hereditary  optic  atrophy  in  two  brothers  and  their  maternal  uncle.  II.  2, 
Friedrich  S.,  suffered  at  the  age  of  9 — 10  years  for  about  three  months  from  severe  rheumatism  of  his 
joints,  since  then  he  had  only  had  slight  recurrences  lasting  for  a  few  days;  he  was  a  printer  and  had 
a  history  of  repeated  severe  attacks  of  colic  which  ceased  when,  on  account  of  his  eyes,  he  had  to  give  up 
his  work  (1  lead  colic).  At  the  age  of  20,  II.  2  noticed  that  he  could  not  read  so  well  as  he  had  done  and 
then  followed  dimness  of  vision  and  giddiness  and  rapid  progress  of  his  disability;  four  months  from  the 
onset  vision  was  reduced  to  finger  counting  at  5 — 6';  fields  of  vision  were  contracted;  only  blue  and 
yellow  colours  were  recognised;  bilateral  optic  neuritis  was  present;  treatments  by  means  of  inunction, 
pilocarpine,  potassium  iodide,  strychnine  and  electricity  were  all  without  result;  four  weeks  later  the 
papillae  were  grey,  margins  blurred;  arteries  were  narrowed ;  ten  years  later  condition  remained  unchanged. 

II.  1,  Hermann  S.,  first  complained  of  his  eyes  at  the  age  of  27;  he  had  a  severe  "nervous  fever"  at 
the  age  of  10.  Four  months  from  the  onset  of  his  eye  affection  vision  was  reduced  to  hand  movements  in  L., 
finger  counting  at  1'  in  R.;  five  months  later  defects  in  the  fields  were  noted  and  colours  were  not 
recognised;  papillae  were  pale,  margins  clear;  arteries  were  narrowed;  whilst  the  condition  was  progressing 
he  had  pain  in  his  eyes,  forehead  and  neck ;  treatment  with  inunction  and  potassium  iodide  was  without 
result;  the  patient  drank  freely  but  smoked  little.  A  brother  of  the  mother  also  had  suffered  with  his  eyes 
and  saw  very  badly;  the  onset  in  his  case  was  at  the  age  of  24  following  a  cold;  he  had  treatment  but  no 
improvement  followed.    No  consanguinity  recorded.    Bibl.  No.  64. 

Fig.  856.  Hormuth's  Case.  Hereditary  optic  atrophy  in  two  first  cousins  and  in  their  maternal  uncle. 
II.  1,  aged  21,  pianist  in  a  cafe\  reported  that  during  five  months  he  had  noticed  a  diminution  of  vision 
and  that  after  four  weeks  he  was  no  longer  able  to  see  the  notes  of  his  music;  he  was  still  able  to  find  his 
way  about  the  streets;  he  had  been  treated  by  potassium  iodide,  mercury  and  strychnine  with  no  improve- 
ment; he  had  a  history  of  sexual  indulgence  and  too  much  alcohol.  Five  months  from  the  onset  vision  was 
reduced  to  finger  counting  in  the  right  eye  at  1 — 2',  and  in  the  left  at  2';  fields  of  vision  were  full; 
of  colours,  only  blue  and  yellow  were  known  with  any  certainty;  the  right  pupil  was  a  trace  wider  than 
the  left  but  reactions  and  eye  movements  were  normal;  post-neuritic  white  atrophy  of  the  optic  nerve  was 
diagnosed;  the  arteries  were  slightly  narrowed,  the  veins  normal;  sweating  was  tried  but  no  improvement 
took  place.    The  only  sibling  of  II.  1,  a  sister,  aged  16  years,  saw  well. 

II.  3,  aged  31,  a  shoemaker,  reported  that  he  had  never  been  ill;  he  had  had  very  good  sight  until  nine 
months  ago  when,  one  morning,  he  noticed  that  he  could  not  see  the  stitches  in  his  work;  on  the  following 
day  he  could  not  read  his  newspaper;  during  about  three  or  four  months  his  vision  slowly  diminished  and 
since  then  had  remained  stationary;  the  patient  gave  no  history  of  pain  in  his  eyes  or  head,  no  giddiness 
or  other  cerebral  symptoms;  all  his  functions  were  normal.  Nine  months  after  the  onset  vision  was  reduced 
to  finger  counting  in  the  right  at  2 — 3',  in  the  left  at  3 — 4';  there  was  some  contraction  of  fields; 
only  blue  and  yellow  colours  were  correctly  named ;  green  appeared  whitish,  red  yellowish  and  rose  bluish; 
post-neuritic  atrophy  of  the  nerve  was  diagnosed.  II.  3  was  seen  at  intervals  during  three  years  and  vision 
remained  unchanged;  no  central  scotomata  were  demonstrated;  the  papillae  became  very  white,  the  vessels 
remained  normal;  colour  vision  did  not  improve;  electrical  treatment  and  inunction  were  without  result. 
II.  3  had  a  brother  and  sister  who  saw  well. 

The  mothers  of  the  two  patients  were  sisters  and  saw  well,  but  they  had  a  brother,  I.  5,  who,  whilst 
serving  in  the  army,  had  taken  a  cold  bath  when  he  was  overheated  and  had,  following  this,  developed  the 
same  disease ;  no  other  relations  were  known  to  have  suffered  from  eye  disease.  No  consanguinity  recorded. 
Bibl.  No.  64. 

Fig.  857.  Hormuth's  Case.  Optic  atrophy  in  two  brothers.  Theodor  W.,  aged  24,  reported  that  he  had 
always  seen  well  until  six  weeks  ago  when  he  had  noticed  a  diminution  in  his  vision  which  had  become 
much  worse  the  last  ten  days;  he  complained  of  headache,  a  sense  of  pressure  in  his  eyes  and  cloudiness 
in  his  vision;  in  other  respects  he  was  healthy  and  showed  no  signs  of  syphilis;  vision  was  reduced  to 
finger  counting  at  6  m.  in  each  eye;  peripheral  fields  of  vision  were  not  contracted;  the  papillae  were 
slightly  hyperaemic  but  clearly  outlined,  veins  were  dilated;  all  possible  treatments  were  tried  without 
improvement;  nine  months  later  vision  was  reduced  to  finger  counting  at  2  m.  in  R.  and  at  3  m.  in  L.; 
small  absolute  central  scotomata  were  present.  An  elder  brother,  aged  32,  was  unable  to  earn  his  living 
on  account  of  disease  of  the  optic  nerve;  no  other  cases  of  eye  disease  were  known  in  the  family.  No 
consanguinity  recorded.    Bibl.  No.  64. 

Fig.  858.  Hormuth's  Case.  Optic  atrophy  in  two  brothers.  II.  2,  Hermann  H.,  aged  20,  had  noticed 
a  gradual  diminution  of  vision  for  four  months;  after  three  weeks  the  condition  had  progressed  so  far  that 
he  was  unable  to  read;  he  was  anaemic  but  otherwise  healthy;  vision  was  now  reduced  to  finger  counting 
at  12'  in  the  R.  and  at  12 — 14'  in  the  L.;  bilateral  central  scotomata  were  present,  peripheral  fields  were 
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not  contracted ;  red  and  green  colours  were  not  recognised;  ophthalmoscopically  there  was  little  to  note 
but  there  was  some  dilatation  of  the  veins  and  after  three  weeks  the  papillae  were  paler.  The  patient  had 
seven  siblings  of  whom  one,  a  brother,  now  aged  about  40,  had  become  affected  with  the  same  disease  at 
the  age  of  18  when  he  was  serving  in  the  army.    No  consanguinity  recorded.    Bibl.  No.  64. 

Fig.  859.  Ilormuth's  Case.  Optic  atrophy  in  two  brothers;  the  onset  in  each  case  was  at  the  age  of  18. 
II.  1  was  completely  blind,  he  had  been  a  baker  but  was  obliged  to  give  up  his  work.  IT.  2  was  seen  nine 
months  after  the  onset  of  the  disease;  he  was  a  joiner;  his  left  eye  became  affected  a  few  months  before  the 
right;  R.  V.  =  finger  counting  at  3  m.,  L.  V.  =  finger  counting  at  3 — 4  m.;  in  the  left  field  was  a  large  central 
scotoma,  the  right  visual  field  was  contracted  on  the  upper  and  outer  sides;  the  patient  was  red-green 
blind  ;  his  Left  disc  was  markedly  discoloured,  its  margins  clear;  arteries  were  narrowed  and  veins  normal; 
the  right  disc  was  less  uniformly  pale,  the  temporal  half  being  paler  than  the  nasal,  on  this  side  also  the 
arteries  were  narrowed ;  pupils  reacted  but  were  slightly  dilated.  The  patient  had  been  treated  with 
inunction,  bleeding  and  potassium  iodide;  some  improvement  was  noted  in  the  vision  of  the  right  eye.  No 
consanguinity  recorded.    Bibl.  No.  64. 

Fig.  860.  Heinsberger's  Case.  Optic  atrophy  in  two  brothers  and  in  their  two  maternal  uncles.  I.  1  died, 
aged  70,  of  apoplexy;  I.  2  died,  aged  60,  from  dropsy;  I.  3  and  5  became  affected  with  some  eye  disease 
at  the  age  of  20  and  had  weak  sight  up  to  their  deaths;  one  of  these  affected  brothers  of  I.  2  had  a  son 
who  had  "weak  sight."  II.  2  became  affected  at  the  age  of  about  27,  the  onset  in  his  case  being  associated 
with  occipital  headache,  lacrymation,  cloudy  vision,  diminution  of  visual  acuity  and  difficulty  in  recognising 
colours;  and  at  the  age  of  41  he  could  count  fingers  with  the  right  eye  at  1*5  m.  and  with  the  left  at  0-5  m.; 
he  recognised  red  and  green  in  large  objects.  II.  1  became  affected  at  the  age  of  21;  he  appears  to  have 
been  under  treatment  from  that  time  until  his  present  age  of  47,  but  the  condition  had  remained  stationary 
since  shortly  after  the  onset ;  he  had  strabismus.  Both  brothers  had  had  gonorrhoea  at  some  date  before  the 
onset  of  the  disease ;  neither  had  had  syphilis.    No  consanguinity  recorded.    Bibl.  No.  67. 

Fig.  861.  Leber's  Case.  (From  Hormuth.)  Optic  atrophy  in  two  brothers.  II.  1,  seen  aged  51,  had  had 
trouble  with  his  eyes  and  been  under  treatment  for  two  and  a  half  years;  central  vision  in  both  eyes  was  wholly 
gone  and  absolute  central  scotomata  were  present ;  he  was  able  to  count  fingers  excentrically ;  there  was  some 
disturbance  of  colour  sense  for  red  and  green;  bilateral  marked  white  discoloration  of  the  papilla  was 
noted,  vessels  showed  some  narrowing.  A  brother  of  the  patient  had  developed  the  same  disease  at  the  age 
of  27 ;  previous  to  his  onset  he  had  smoked  much  and  drank  whisky  but  he  had  since  given  up  smoking 
and  takes  now  only  a  moderate  amount  of  alcohol.  Parents  had  good  eyes.  No  information  is  given  of 
other  siblings.    No  consanguinity  recorded.    Bibl.  No.  64. 

Fig.  862.  Nicola'i's  Case.  I.  2  had  three  sons;  the  eldest,  II.  1,  was  aged  32  when  seen,  he  had  atrophy 
of  the  optic  nerve  and  his  vision  was  reduced  to  ^.  II.  2,  aged  29,  also  had  white  atrophy  of  the  optic 
nerve,  his  vision  was  reduced  to  ^  in  right,  ^  in  left;  there  was  a  central  scotoma  in  the  left;  tension 
was  normal,  colour  perception  diminished;  he  had  been  under  treatment  for  a  long  time  without  showing 
any  improvement;  II.  3,  aged  25,  had  vision  reduced  to  T6^  in  each,  ophthalmoscopic  signs  were  those  of  optic 
neuritis.  These  three  brothers  had  no  other  siblings.  The  mother's  twin  sister,  I.  3,  had  a  son  and  three 
daughters;  the  daughters  saw  well  but  the  son  at  the  age  of  36  had  vision  reduced  to  -$s  in  each,  he  had 
seen  badly  for  thirteen  years  and  had  atrophy  of  the  optic  nerve.  The  mothers  I.  2  and  3  had  never  com- 
plained of  bad  sight.    No  consanguinity  recorded.    Bibl.  No.  34. 

Fig.  863.  Hutchinson's  Case.  Optic  atrophy  in  a  woman,  her  son  and  her  nephew.  I.  2  was  aged  43  at 
the  onset  of  the  condition;  she  was  seen  six  months  later  when  she  had  white  atrophy  of  the  optic  nerve 
in  both  eyes;  she  had  never  smoked  and  Hutchinson  suggests  that  the  exciting  cause  in  her  case  was  probably 
the  cessation  of  menstruation.  One  of  the  sons  of  I.  2  had  formerly  been  a  patient  of  the  recorder's  for  the 
same  condition  and  a  nephew  was  under  the  care  of  Mr  Hulke;  in  each  case  it  was  found  that  the  condition 
had  been  diagnosed  as  tobacco  amaurosis.    No  consanguinity  recorded.    Bibl.  No.  7. 

Fig.  864.  Pufahl's  Case.  Optic  atrophy  in  three  brothers  and  in  their  maternal  uncle;  three  sisters  had 
seen  well  but  two  of  them  were  dead  and  one  was  aged  13.  I.  3  became  affected  in  his  youth;  at  a  later 
date  his  condition  improved  so  that  he  was  able  to  read  and  carry  on  his  work.  The  condition  in  the  three 
brothers  was  typical  of  the  disease.    No  consanguinity  recorded.    Bibl.  No.  12. 

Fig.  865.  von  Graefe's  Case.  Optic  atrophy  in  three  brothers.  II.  1,  now  aged  28,  had  at  the  age  of  20 
suffered  from  periodic  acute  headaches,  giddiness  and  singing  in  his  ears;  at  the  same  time  a  weakness  in 
his  sight  developed  which  progressed  so  rapidly  that  the  patient  after  3  months  could  only  go  about  with 
difficulty  and  could  only  read  large  print,  such  as  the  headlines  of  newspapers;  at  this  stage  the  condition 
remained  stationary  for  I  *  years.  The  patient  then  had  a  very  energetic  sweating  treatment  and,  according 
to  the  statement  of  his  brothers,  became  so  much  better  that  in  four  weeks  he  was  able  to  read  the  smallest 
print  without  ditficulty.  II.  2,  aged  23  (1858),  became  affected  at  the  age  of  20  with  the  same  head  symptoms 
and  amblyopia  as  in  the  case  of  his  brother;  no  improvement  in  vision  had  occurred  three  years  later; 
fundus  was  normal.    II.  3  became  affected  with  headache  and  giddiness  and  was  only  able  to  read  large 
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print  at  the  age  of  19.  All  three  brothers  were  healthy  and  had  good  vision  up  to  the  time  of  the  onset  of 
the  disease.    The  father,  I.  1,  was  short-sighted.    No  consanguinity  recorded.    Bibl.  No.  3. 

Fig.  866.  Leber's  Case.  (From  Hormuth.)  Optic  atrophy  in  a  male  and  in  his  maternal  uncle.  II.  1,  seen 
aged  37,  reported  that  six  years  ago  he  had  noticed  a  rapid  diminution  of  vision;  inunction,  electricity, 
strychnine  and  potassium  iodide  were  administered  but  the  visual  weakness  progressed  until  now  V.  =  finger 
counting  at  1  m.  A  brother  of  the  mother  was  blind  from  optic  atrophy;  no  other  member  of  the  family 
was  known  to  be  affected.    No  consanguinity  recorded.    Bibl.  No.  64. 

Fig.  867.  Leber's  Case.  (From  Hormuth.)  Optic  atrophy  in  two  brothers  and  their  maternal  uncle;  the 
parents,  grandparents,  two  uncles  and  one  sister  were  short-sighted ;  other  siblings  saw  well.  II.  2  was  seen 
aged  23;  he  had  noticed  a  diminution  in  vision  eight  or  nine  months  earlier  and  had  been  unable  to  read  for 
five  months ;  he  had  gonorrhoea  five  years  ago ;  no  syphilis  and  no  excess  in  the  use  of  alcohol  or  tobacco ;  vision 
in  both  eyes  was  now  finger  counting  at  1^  m.;  no  central  scotomata  were  demonstrated  and  no  contraction 
of  the  peripheral  fields ;  blue  and  yellow  colours  only  were  recognised ;  marked  discoloration  of  the  temporal 
halves  of  the  discs  was  noted  ;  some  improvement  followed  treatment  by  potassium  iodide.  II.  1,  aged  25, 
had  seen  badly  for  two  years  and  was  now  unable  to  read.  I.  3  had  been  unable  to  see  to  read  for  many 
years  but  could  go  about  alone.    No  consanguinity  recorded.    Bibl.  No.  64. 

Fig.  868.  Nettleship's  Case.  Blindness  from  birth  with  optic  neuritis  and  large  skull  in  three  siblings; 
the  parents  were  first  cousins,  they  had  eight  children  with  no  miscarriages.  II.  1,  2,  6  and  7  all  had  good 
sight  and  health  though  one  of  them  squinted ;  II.  4  died  aged  7  weeks  but  could  see.  II.  3,  female,  was 
quite  blind  from  birth ;  she  was  taken  to  Middlesex  Hospital  when  a  baby  and  the  mother  was  then  told 
that  "the  nerve  was  inflamed";  at  the  age  of  7  pupils  were  motionless  without  a  midriatic  but  dilated 
widely  after  its  use;  the  left  disc  was  seen  with  difficulty,  it  was  hazy  and  one  vein  was  decidedly  enlarged 
but  no  swelling  and  no  visible  atrophy  was  reported;  the  right  disc  was  not  seen;  cranium  was  rather  large 
with  a  broad  and  prominent  forehead ;  the  patient  spoke  well  and  seemed  intelligent.  II.  5,  male,  died  at 
15  months,  he  was  blind  from  birth,  no  particulars  were  available.  II.  8,  female,  seen  aged  7  months; 
she  appeared  to  have  no  perception  of  light  and  her  mother  said  she  was  certain  the  child  had  never  seen ; 
pupils  were  small,  equal  and  motionless  to  light;  irregular  slow  nystagmic  movements  and  frequent  strong- 
convergence  of  eyes  were  noted;  the  discs  were  swollen  and  very  hazy  and  veins  were  tortuous;  head  was 
large  and  square,  fontanelle  open,  frontal  eminences  square,  ribs  slightly  beaded,  spleen  1-|  inches  below 
costal  margin;  the  child  had  had  no  illness  and  no  fits,  she  was  breast  fed  but  for  the  last  two  months  had 
had  some  bread  and  oatmeal  in  addition;  she  was  quite  blind  but  screwed  up  her  eyes  in  sunlight  though 
she  took  no  notice  of  lamplight.  There  was  no  history  of  blindness  in  the  rest  of  the  family  except  perhaps 
in  a  male,  second  cousin  to  one  of  the  parents,  who  was  said  to  have  been  blind  all  his  life.  The  parents 
were  healthy.  Nettleship  considered  this  was  probably  not  a  true  case  of  Leber's  disease.  Consanguinity. 
Bibl.  No.  85,  p.  clxxxiv. 

Fig.  869.  Schliiter's  Case.  Optic  atrophy  in  five  males  and  one  female  in  two  generations.  II.  1,  Minna  R., 
aged  44,  had  suffered  for  five  years  from  a  bilateral  diminution  of  vision;  the  condition  had  remained  stationary 
during  the  last  four  years ;  eight  years  before  the  patient  had  had  a  difficult  labour  but  had  not  been  gravid 
since;  menstruation  had  always  been  rather  irregular  and  tiresome;  vision  was  now  reduced  to  finger  count- 
ing at  3'  and  was  excentric,  only  a  small  part  of  the  visual  field  functioning;  colour  vision  was  defective 
but  blue  in  large  objects  was  still  recognised;  the  discs  were  atrophic  with  sharp  contours,  the  vessels 
narrowed.  II.  2,  Friedrich  M.,  aged  33,  was  healthy  and  robust  but  had  had  weak  sight  since  the  age  of  12; 
the  diminution  of  vision  then  noticed  soon  became  stationary  and  had  not  progressed  since  that  time;  vision 
was  now  found  to  be  finger  counting  in  the  right  at  6',  in  the  left  at  7';  central  scotomata  were  present  and 
colour  vision  defective;  red  and  green  were  not  recognised;  peripheral  fields  were  full.  These  siblings  had 
two  brothers,  one  of  whom  was  normal,  the  other,  II.  3,  became  amblyopic  at  the  age  of  25  and  three  years 
later  developed  Diabetes  mellitus.  A  maternal  uncle,  I.  3,  became  amblyopic  at  the  age  of  20;  two  cousins, 
whose  mother  was  sister  to  I.  2  and  3,  also  became  amblyopic  at  the  age  of  20;  none  of  the  affected  members 
were  completely  blind.    No  consanguinity  recorded.    Bibl.  No.  19,  pp.  50 — 51. 

Fig.  870.  Schliiter's  Case.  Optic  atrophy  in  four  males  of  two  generations.  II.  2,  Albert  B.,  aged  11, 
noticed  six  weeks  ago  some  diminution  in  his  visual  acuity;  he  suffered  from  headaches  and  occasional 
vomiting;  peripheral  fields  were  full,  absolute  central  scotomata  were  present;  colour  sense  was  very  un- 
certain; discs  were  hyperaemic  with  blurred  margins;  arteries  were  slightly  narrowed,  veins  dilated.  Two 
maternal  uncles  of  II.  2  also  saw  very  badly ;  the  onset  of  eye  trouble  in  one  of  them  was  at  the  age  of  20 ; 
the  other  was  known  to  have  seen  well  at  one  time.  A  cousin  of  the  mother  suffered  from  a  similar  defect 
of  vision.    II.  1,3  and  4  saw  well.    No  consanguinity  recorded.    Bibl.  No.  19,  p.  51. 

Fig.  871.  Nettleship's  Case.  (Habershon's  Case  II.)  Optic  atrophy  in  three  brothers;  no  information  of 
parents  or  other  siblings  is  given.  II.  1,  aged  32,  had  been  accustomed  to  smoke  more  than  i  oz.  of  the 
strongest  and  best  shag  daily;  his  vision  began  to  fail  in  Dec.  1879,  a  month  later  he  was  unable  to  work; 
ten  months  later  Nettleship  found  V.  =  about  i§  and  14  J.,  hypermetropia  -5  D.;  discs  were  rather  pale 
all  over;  the  defect  was  quite  characteristic  and  well-marked  colour  scotomata  were  present.     A  similar 
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history  is  given  in  the  case  of  two  brothers  of  the  patient  who  also  smoked  much  shag.    No  consanguinity 
recorded.    Bibl.  No.  29. 

Fig.  872.  Nettleship's  Case.  (Habershon's  Case  V.)  Optic  atrophy  in  two  brothers;  a  maternal  uncle 
had  had  bad  sight  for  many  years.  II.  2,  J.  O,  aged  20,  reported  that  his  vision  had  failed  six  months  ago 
and  for  six  mouths  before  this  he  had  almost  constant  frontal  headaches  and  occasional  faintness;  his  vision 
reached  its  worst  in  about  a  month  and  had  remained  unchanged  since;  he  smoked  i  oz.  shag  daily;  no 
history  of  sexual  excess;  V.  =  ^Aff  about;  temporal  sides  of  discs  were  pale,  nasal  sides  probably  too  red 
and  oedematous;  six  years  later  vision  was  unchanged.  II.  1,  aged  22,  reported  that  his  sight  had  been 
failing  for  some  time;  R.  V.  =  -J^,  L.  V.  =  ^jp    No  consanguinity  recorded.    Bibl.  No.  29. 

Fig.  873.  Posey's  Case.  Optic  atrophy  in  father  and  son;  in  each  case  the  onset  was  in  very  early  child- 
hood; no  other  members  of  the  family  were  affected.  Vision  in  the  father,  aged  51,  was  about  ¥5^;  in  the  son, 
aged  16,  V.  =  ^.    No  consanguinity  recorded.    Bibl.  No.  107. 

Fig.  874.  Posey's  Case.  Optic  atrophy  in  father,  son  and  maternal  uncle;  in  all  cases  the  onset  of  the 
disease  was  at  the  age  of  25;  the  resultant  vision  in  each  case  was  about  T5W;  all  patients  smoked  in  modera- 
tion. No  further  information  is  given;  it  would  be  of  interest  to  hear  whether  the  parents  I.  1  and  2,  each 
of  whom  came  of  affected  stocks,  had  any  unaffected  offspring.  No  consanguinity  recorded.  Bibl.  No. 
107. 

Fig.  875.  Nettleship's  Case.  Optic  atrophy  in  two  brothers  and  possibly  in  a  sister.  II.  2,  aged  19, 
complained  that  his  sight  had  been  failing  for  four  months;  he  was  thrown  from  a  cart  six  months  before  the 
onset  of  the  disease  when  his  left  eye  was  closed  for  a  week  with  swelling;  lie  cannot  now  see  to  read  or 
write  nor  can  he  distinguish  colours;  he  had  led  a  loose  life  for  two  years  and  admitted  sexual  excesses  and 
that  he  was  subject  to  nocturnal  emissions;  no  history  of  syphilis;  he  was  a  moderate  drinker  and  for  two 
sens  had  smoked  two  or  three  cigars  each  evening,  five  or  six  on  Sunday.  II.  1  was  a  soldier  in  India  when 
at  the  ago  of  23  his  sight  failed;  it  was  then  said  to  be  the  effects  of  the  sun  and  he  was  invalided  home; 
he  smoked  a  good  deal  and  now  at  the  age  of  30  could  not  see  to  read  or  write.  II.  3,  another  brother,  saw 
well  but  died  of  phthisis.  A  sister,  II.  4,  had  bad  sight  and  wore  spectacles  always;  she  was  not  seen  but 
was  said  to  be  always  ailing  and  to  be  subject  to  fits  (?  epilepsy).  Two  other  sisters  saw  well.  The  father, 
1.1,  had  died  of  phthisis  but  had  good  sight;  the  mother  was  living.  No  consanguinity  recorded.  Bibl. 
Nos.  29  and  85,  p.  clxvi. 

Fig.  876.  Browne's  Case.  Optic  atrophy  in  three  brothers.  II.  1.  aged  40,  was  the  eldest  of  a  sibship  of 
five;  he  had  been  seen  at  the  age  of  27  when  his  vision  was  failing  and  was  then  told  that  he  was  suffering 
from  the  use  of  tobacco;  he  had  had  splendid  sight  up  to  this  age,  had  never  been  ill  and  had  no  headaches; 
he  smoked  \  oz.  of  twist  daily  and  chewed  about  the  same  amount;  his  discs  now  showed  a  typical  skim- 
milk  atrophy.  II.  2,  aged  33,  had  very  good  vision  until  five  months  ago  when  a  gradual  failure  set  in;  he 
was  accustomed  to  smoke  1  oz.  of  twist  weekly  and  chewed  indefinitely;  he  saw  better  in  a  dim  light; 
general  health  was  good ;  ophthalmoscopic  appearances  were  those  of  recent  atrophy  of  the  discs.  II.  3  said 
that  his  eyes  had  been  uncomfortable  for  three  months  but  his  vision  had  oidy  failed  two  weeks  ago;  he 
was  a  heavy  smoker  but  took  no  alcohol;  discs  were  pale;  no  scotomata  were  discovered.  No  other  member 
of  the  sibship  or  collateral  relative  had  suffered  from  an  early  failure  of  sight.  No  consanguinity  recorded. 
Bibl.  No.  28. 

Fig.  877.  Snell's  Case.  Optic  atrophy  in  two  brothers  at  the  age  of  17  years.  In  the  case  of  II.  1  the 
onset  was  rapid;  when  he  was  first  seen  vision  in  the  left  eye  was  reduced  to  finger  counting  but  the  right 
eye  still  saw  '• ;  a  month  later  R.  V.  =-$■$;  discs  were  pale;  visual  fields  were  contracted  and  central  scoto- 
mata were  present;  this  patient  had  had  a  blow  on  the  head  several  months  before  his  sight  began  to  fail; 
he  did  not  smoke.  No  cases  of  blindness  were  known  to  have  occurred  in  other  members  of  the  family.  No 
consanguinity.    Bibl.  No.  55. 

Fig.  878.    Leber's  Case.    (From  Hormuth.)    Optic  atrophy  in  two  brothers.    II.  1,  aged  47,  had  noticed 

a  diminution  in  his  vision  for  two  months;  right  pupil  was  a  trace  wider  than  left;  both  pupils  reacted 

normally;  vision  was  reduced  to  finger  counting  at  5  m.;  there  was  no  contraction  of  visual  fields  but 

central  scotomata  for  red  and  green  were  demonstrated;  temporal  halves  of  papillae  were  pale;  in  other 

respects  the  patient  was  healthy  and  complained  only  of  headaches  ;  syphilis  was  denied  ;  he  used  tobacco 

and  alcohol  with  moderation;  treatment  was  followed  by  no  improvement;  five  months  later  R.V.  =  finger 

counting  at  1  5  m.,  L.  V.  =  finger  counting  at  3  m. ;  green  was  no  longer  recognised,  red  was  uncertain,  yellow 

and  blue  were  recognised.    II.  2,  aged  40,  had  been  examined  at  the  age  of  14  when  atrophy  of  the  optic 

20 
nerve  was  diagnosed;  at  this  time  R.  V.  =  finger  counting  at  7 — 8',  L.  V.  =  j— -r — r-^r  .  Twenty-six  years 

later  II.  2  reported  that  his  vision  had  in  the  interval  gradually  diminished,  it  was  now  equal  to  finger 
counting  in  the  R.  at  1'5  m.,  in  the  L.  at  4  m.;  the  papillae  were  white,  vessels  not  narrowed;  the  smallest 
colour  samples  were  correctly  named.  No  other  members  of  the  family  were  affected.  No  consanguinity 
recorded.    Bibl.  No.  64. 
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Fig.  879.  Leber's  Case.  Optic  atrophy  in  two  brothers.  II.  2,  A.  S.,  aged  18,  had  noticed  for  a  year 
that  objects  were  confused  and  appeared  cloudy ;  he  had  also  been  subject  to  temporal  headaches  ;  fourteen 
days  after  this  condition  set  in  he  could  not  see  the  pavements  in  the  streets  and  could  not  tell  at  a  short 
distance  whether  a  man  or  a  woman  was  in  front  of  him  ;  a  year  from  the  onset  his  vision  was  found  to 
be  finger  counting  in  the  R.  at  1  m.,  in  the  L.  at  l*5m.;  no  definite  scotoma  was  demonstrated;  absolute 
red -green  blindness  was  noted;  the  discs  were  greyish  white  with  clear  edges;  vessels  showed  some 
narrowing ;  pupils  react.ed  well.  After  five  weeks'  treatment  with  potassium  iodide  the  vision  remained 
unchanged;  red  and  green  were  recognised  in  no  part  of  the  visual  fields.  No  inheritable  disease  was 
known  to  exist  in  the  family ;  the  parents  saw  well.  Of  two  siblings,  a  sister  was  healthy  but  an  elder 
brother  aged  27  had  the  same  disease  as  the  patient;  his  vision  gradually  became  so  bad  that  he  no  longer 
recognised  people  at  a  short  distance,  but  later  he  improved  and  was  now  able  to  read  the  newspaper.  No 
consanguinity  recorded.    Bibl.  No.  64,  pp.  154 — 5. 

Fig.  880.  Pockleijs  Case.  Optic  atrophy  in  two  first  cousins  whose  mothers  were  sisters;  the  onset  in 
each  case  was  at  the  age  of  32  and  when  seen  at  the  ages  of  34  and  38  respectively  the  conditions  found 
were  almost  identical  in  the  two  cases.  II.  3  was  a  moderate  smoker;  he  had  never  had  syphilis  though 
he  had  "risked  it  often  enough";  about  six  weeks  after  the  onset  he  had  pains  in  his  head  and  eyes  and 
when  his  head  ached  he  noticed  "showers  of  sparks";  pupils  reacted  to  accommodation  but  contracted 
sluggishly  on  exposure  to  light  and  on  continued  exposure  dilated  again  and  remained  so;  both  discs  were 
atrophic ;  colour-blindness  to  red  and  green  was  demonstrated  all  over  the  field ;  a  central  scotoma  was 
present  in  each  with  normal  peripheral  limits  of  the  field.  There  were  apparent  signs  of  trouble  in  the 
accessory  nasal  sinuses.  II.  1  became  almost  blind  in  four  or  five  weeks  from  the  onset  and  condition  had 
remained  stationary  since.    No  consanguinity  recorded.    Bibl.  No.  106. 

Fig.  881.  Norris's  Case.  Fifteen  cases  of  optic  atrophy  in  four  generations.  IV.  9,  aged  fourteen  (1883), 
complained  that  his  sight  had  been  gradually  failing  for  the  past  year;  both  eyes  were  affected  and  he  complained 
of  frontal  headaches  and  dizziness;  R.  V.  =  ^JJ5,  L.  V.  =  -^ ;  the  discs  were  atrophic;  no  changes  were  seen 
in  the  macular  region;  retinal  vessels  were  contracted;  the  patient  was  colour-blind.  No  improvement 
followed  treatment  with  strychnine.  Examination  was  carried  out  on  all  the  seven  cases  of  this  sibship, 
the  age  of  onset  for  members  from  IV.  6  to  IV.  12  being  respectively  14,  19,  18,  14,  8,  8  and  7  years;  the 
most  prominent  symptoms  were  frequent  frontal  headaches  with  gradual  loss  of  central  vision;  the  fields 
for  form  and  for  yellow,  blue  and  red  colours  showed  varying  degrees  of  contraction;  the  loss  of  sight  came 
on  gradually  except  in  one  case  where  the  ability  to  read  ordinary  type  was  lost  in  a  week  after  the  first 
signs  of  diminishing  vision  ;  two  of  the  cases  showed  improvement  whilst  under  observation,  the  others 
progressed  or  remained  stationary. 

The  eyes  of  the  parents  of  this  sibship  were  examined  and  found  to  be  normal.  The  mother  had  two 
brothers  and  a  sister  affected  and  one  unaffected  sister ;  the  onset  of  the  disease  in  the  brothers  was  at  the 
ages  of  15  and  19  years  respectively;  the  sister,  III.  5,  became  affected  at  35,  the  progress  of  the  disease  in 
her  case  was  said  to  be  rapid.  II.  2  became  affected  at  the  age  of  14;  III.  3,  the  son  of  II.  2,  became 
affected  at  18  years.  III.  5  had  four  children  of  whom  two  were  affected.  No  consanguinity.,  Bibl.  No.  23. 

Fig.  882.  -Despaynet's  Case.  II.  3  was  a  heavy  drinker  and  had  had  delirium  tremens,  he  had  good 
sight  up  to  the  time  of  his  death  at  the  age  of  62;  he  was  twice  married;  by  his  first  wife  he  had  two 
children,  a  daughter  who  died  young,  and  a  son  III.  2,  aged  48  at  the  time  of  observation,  who  had  good 
sight  but  was  subject  to  neuralgia  and  to  nervous  crises.  By  his  second  wife  II.  3  had  seven  children,  of 
whom  two  died  young;  III.  4,  aged  41,  had  a  sudden  diminution  of  vision  at  the  age  of  26,  the  left  eye  was 
first  affected  and  the  right  eye  three  months  later;  central  scotomata  were  present ;  only  blue  and  yellow 
were  recognised ;  the  onset  of  the  disease  was  associated  with  headaches;  the  condition  progressed  for  three 
months  and  then  became  stationary;  fourteen  years  after  the  onset  the  discs  were  bluish  white  and  the 
vessels  normal.  III.  4  had  a  son  who  became  similarly  affected  at  the  age  of  20  years;  he  had  no  central 
scotomata  but  there  was  some  contraction  of  the  peripheral  fields.  III.  5  became  affected  at  the  age  of  31 ; 
central  scotomata  were  present,  peripheral  fields  were  normal;  the  onset  was  associated  with  severe  head- 
aches and  photophobia  ;  the  condition  progressed  for  six  months  and  then  became  stationary ;  six  years  later 
the  discs  were  white  with  blurred  margins  and  the  vessels  were  narrowed.  III.  6  became  affected  at  the 
age  of  32,  the  onset  was  associated  with  headaches  and  photophobia;  central  scotomata  were  present,  also 
some  concentric  contraction  of  fields;  one  year  from  the  onset  R.  V  =/q,  L.  V.  =-^;  discs  were  greyish 
white  and  vessels  normal.    III.  8  and  III.  10  became  affected  at  the  age  of  30  years. 

The  father  of  this  sibship  had  normal  parents  and  twelve  normal  siblings;  the  mother,  II.  4,  had  normal 
parents  and  three  siblings  of  whom  two  had  good  sight,  but  one  brother  at  the  age  of  50  years  had  become 
weak-sighted.    II.  6  and  II.  8  had  children  who  saw  well.    No  consanguinity  recorded.    Bibl.  No.  36. 

Fig.  883.     Velhagen's  Case.    Optic  atrophy  in  two  brothers,  in  their  maternal  uncle  and  in  their  mother's 

sister's  son.    IV.  3  and  4  both  became  affected  at  the  age  of  21 ;  at  the  ages  of  44  and  29  respectively  the 

disease  was  seen  to  be  typical  in  both  ;  vision  =  ■%■$ — ^o  >  there  was  pale  bluish  discoloration  of  the  papillae; 

retinal  vessels  slightly  narrowed;  central  scotomata  were  present,  peripheral  fields  normal ;  vision  for  green 

b.  t.  53 
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was  imperfect.  A  maternal  uncle  aged  50  and  a  cousin  aged  27  both  became  affected  at  the  age  of  21.  The 
maternal  great  grandfather,  T.  2,  died  insane;  he  had  numerous  other  descendants  who  were  normal.  No 
consanguinity.    Bibl.  No.  69. 

Plate  I. XII.  Fig.  884.  Mann's  Case.  Hereditary  optic  atrophy  in  a  brother  and  sister.  No  eye 
disease  is  known  to  have  occurred  in  the  parents  or  their  siblings,  or  in  the  grandparents,  but  the  maternal 
aunt,  II.  6,  married  to  a  man  in  whose  stock  retinitis  pigmentosa  had  occurred,  had  eight  children  of  whom 
four  had  retinitis  pigmentosa  and  four  had  pathological  changes  in  the  fundus  indicative  of  retinitis 
pigmentosa.  I  I  I.  5,  aged  21,  Ivy  C,  was  examined  by  Dr  J.  C.  Powell  who  reports  that  her  sight  failed 
about  the  age  of  10  years;  R.  V.  =  L.  V.  =  fingers  at  about  16  inches;  pupils  were  large,  equal  and  reacted 
sluggishly  to  light;  fundi  showed  primary  greyish  atrophy  of  the  optic  nerves;  retinal  vessels  were  perhaps 
smaller  than  normal;  central  scotomata  were  present;  colour  perception  was  very  defective,  red  only 
could  be  seen  just  at  the  central  part  of  the  right  field;  she  could  walk  about  fairly  well  alone  in  known 
localities;  hereditary  optic  atrophy  was  diagnosed.  III.  6,  aged  19,  had  normal  fundi  and  good  vision; 
visual  fields  were  full.  III.  7,  Herbert  C,  aged  18,  was  noted  to  have  weak  vision  at  the  age  of  8  years  since 
\\  hen  some  improvement  had  occurred;  now  (1928)  R.  V.  =  T8^  with  some  letters  of  r\  and  ^  ;  L.  V.  =  fingers 

at  1  m. ;  refraction  of  the  right  eye  is  — ^^  cyl.  ax.  vert.,  but  glasses  do  not  improve  vision ;  the  left  eye 

is  convergent;  the  right  fundus  shows  pallor  of  the  optic  disc  with  slightly  tortuous  vessels,  not  diminished 
in  size;  the  periphery  of  the  fundus  presents  the  pigmented  appearance  known  as  "choroid  tigra"  which 
is  probably  not  pathological;  there  is  nothing  suggestive  of  retinitis  pigmentosa;  in  the  left  fundus  the 
disc  is  quite  white,  the  vessels  are  a  fair  size  and  "choroid  tigra"  is  present  as  in  the  right  eye;  refraction 

of  this  eye  is  — ^  cyl.  ax.  hor.,  but  glasses  do  not  improve  vision ;  the  right  field  of  vision  is  quite  full,  the 
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left  shows  a  central  scotoma  and  also  concentric  contraction;  an  X-ray  of  the  pituitary  fossa  showed  no 
abnormality;  the  patient  was  alert  and  slightly  above  the  average  of  his  class  in  intelligence.  III.  8  had 
healthy  fundi  and  normal  visual  fields;  she  had  mixed  astigmatism  in  the  right  and  hypermetropic  astig- 
matism in  the  left  eye;  corrected  vision  was  -|  and  £  respectively.  III.  9,  Ernest  C,  aged  13,  had 
R.  V.  =  L.  V.  =  £ ;  reactions  of  pupils  were  normal  and  visual  fields  full;  examination  of  the  fundi 
revealed  a  peppery  appearance  of  the  pigment  which  was,  however,  within  physiological  limits;  in  the  right 
upper  temporal  quadrant  a  colloid  body  was  apparent  and  there  were  two  near  the  left  macula;  these  are 
rare  at  so  early  an  age  but  may  be  of  no  significance  in  this  case. 

The  mother  of  this  sibship  was  examined  and  appeared  to  have  been  always  healthy  and  to  show  no 
sign  of  any  eye  abnormality.  The  father,  II.  5,  was  separated  from  his  wife  and  was  not  seen  but  his 
brothers  state  that  his  whole  family  are  extremely  healthy  and  long  lived. 

A  full  account  of  the  early  and  fully  developed  cases  of  retinitis  pigmentosa  in  the  eight  children  of 

II.  6  is  given  in  the  original  history.    III.  21,  Harry  N.,  aged  30,  a  paternal  first  cousin  to  the  siblings 

III.  10- — 17,  had  a  typical  history  of  retinitis  pigmentosa  and  could  not  walk  about  at  night  though  he  could 
see  to  drive  a  van  in  a  good  light.  III.  23  and  24,  aged  about  24,  were  reported  to  see  badly  at  night.  For 
further  information  seethe  original  account.    No  consanguinity.    Bibl.  No.  152. 

Fig.  885.  Fortunati  and  Mingazzini's  Case.  Hereditary  optic  atrophy  in  two  brothers.  I.  1  and  2  had 
enjoyed  good  health  and  died  in  old  age  of  some  acute  malady.  II.  2,  aged  50,  neither  drank  nor  smoked, 
he  had  never  suffered  from  syphilis  or  any  other  venereal  disease  and  had  had  no  serious  illness;  ten  years 
ago  he  had  first  noticed  a  lowering  of  his  visual  sensation,  now  vision  was  reduced  to  -;iff  in  each  eye; 
peripheral  limits  of  the  fields  of  vision  were  practically  normal;  he  had  two  little  sons  who  were  healthy. 
II.  3  became  affected  at  about  the  same  age  as  his  brother;  when  first  seen  R.  V.  with  correction  of  6  D. 
for  myopia  =  §-,  L.  V.  =  ■£$;  a  few  months  later  R.  V.  =  L.  V.  =  -fo  ;  peripheral  limits  of  fields  were  normal ; 
no  syphilis,  alcoholism  or  tuberculosis  was  known  to  have  occurred  in  the  antecedents  or  collaterals.  No  con- 
sanguinity recorded.    Bibl.  No.  78. 

Fig.  886.  Hogg's  Cns,'.  Hereditary  optic  atrophy  in  a  male  and  his  two  maternal  uncles;  his  sister, 
parents  and  maternal  grandparents  saw  well.  No  information  is  given  of  the  cases.  No  consanguinity 
recorded.    Bihl.  No.  151. 

Fig.  887.  Burroughs's  Case.  Optic  atrophy  in  father  and  son.  II.  2,  aged  40,  was  a  non-smoker  and  was 
healthy  though  nervous;  he  had  defective  vision  which  was  first  noticed  at  about  the  age  of  12  years;  now 
R.  V.  =  L.  V.  =  /^;  he  had  slight  myopic  astigmatism  but  glasses  did  not  improve  his  vision;  discs  were 
ivory  white,  lamina  cribrosa  was  visible;  visual  fields  showed  central  scotomata  extending  to  about  10° 
from  the  fixation  point,  peripheral  limits  normal;  Wassermann  and  von  Pirquet  reactions  were  normal; 
blood  coagulation  rate  was  normal.  II.  2  had  an  uncle  who  had  had  "very  bad  sight"  for  the  greater  part 
of  his  life,  he  saw  numerous  specialists  and  glasses  did  not  help  him;  this  uncle  was  run  over  and  killed  in 
the  street  as  a  result  of  his  defective  vision. 

II.  2  had  two  children,  a  little  girl  aged  7  who  saw  well  and  a  boy  aged  12,  III.  1,  who  had  noticed 
that  his  vision  was  bad  18  months  before;  the  condition  had  progressed  rapidly  and  now  R.  V.  =  L.  V.  =  {\  ; 
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he  had  slight  hypermetropia  but  vision  was  not  improved  by  glasses;  pupils  were  large  and  equal  and  re- 
acted to  light  and  accommodation ;  he  was  healthy  but  nervous  and  became  pale  and  agitated  when  the  street 
doorbell  rang ;  his  discs  showed  a  moderate  degree  of  secondary  optic  atrophy,  lamina  cribrosa  was  visible ; 
central  scotomata  extended  to  about  10°  from  the  fixation  point  in  each  eye,  there  was  also  a  definite 
temporal  contraction  of  the  peripheral  limits  of  each  field.  The  radiologist  reported  that  "in  my  opinion 
there  is  no  doubt  that  in  the  pictures  of  Mr  L.  and  his  son  the  pituitary  fossae  are  not  normal  either  in 
size  or  shape ;  they  are  larger  and  deeper  than  normal,  moreover  the  rounded  globular  appearance  is  unusual." 
No  consanguinity.    Bibl.  No.  129. 

Fig.  888.  Lang's  Case.  Hereditary  optic  atrophy  in  three  siblings  and  in  their  nephew.  III.  1,  aged  18, 
noticed  a  diminution  in  his  vision;  R.  V.  =L.  V.  =  g~  on  examination;  central  scotomata  were  present;  a 
fortnight  later  paleness  of  the  outer  halves  of  the  papillae  was  noted  and  visual  acuity  was  now  reduced  to 
g^.  There  was  no  history  of  eye  disease  in  the  father's  stock,  but  the  maternal  grandmother  suffered  from 
some  eye  disease.  The  mother,  IT.  3,  was  healthy  but  one  sister  and  two  of  her  brothers  were  affected ;  in 
the  sister,  II.  4,  the  disease  was  unilateral,  a  central  scotoma  was  present  and  V.  =  j-s;  the  condition 
was  bilateral  and  much  more  severe  in  the  brothers  II.  5  and  6;  one  of  them  was  examined  and  was 
noted  to  have  complete  optic  atrophy  with  large  central  scotomata.  No  consanguinity  recorded.  Bibl.  No. 
133. 

Fig.  889.  Holz's  Case.  Optic  atrophy  in  three  members  of  a  sibship  of  five ;  parents  and  grandparents 
saw  well.  III.  1,  aged  28,  saw  well.  III.  2,  Anna  P.,  aged  22,  a  dressmaker,  noticed  in  1884  that  her  vision 
was  failing;  six  months  later  R.  V.  =  finger  counting  at  2-5  m.,  L.  V.  =  finger  counting  at  3'0  m.;  discs  were 
pale,  especially  on  the  temporal  side,  vessels  were  normal;  there  was  some  contraction  of  the  visual  fields. 
This  patient  was  healthy  in  other  respects;  she  menstruated  normally  from  the  age  of  16.  III.  3,  Paul  P.,  a 
shoemaker,  aged  20,  became  affected  at  the  age  of  18  and  was  unable  to  carry  on  his  work;  R.  V.  =  finger 
counting  at  2-0  m.,  L.  V.  =  finger  counting  at  3-5  m.;  discs  were  pale  and  clearly  outlined;  vessels  were  a  little 
narrowed;  visual  fields  were  contracted  above;  in  other  respects  III.  3  was  healthy;  treatment  was  without 
effect.  III.  4,  aged  18,  was  normal.  III.  5,  Alwine  P.,  aged  1 5|,  became  affected ;  she  had  never  before  had 
ti-ouble  with  her  eyes;  nine  months  after  the  onset  R.  V.  =  finger  counting  at  10-0  m.,  L.  V.  =  finger  counting 
at  7-0m.;  discs  were  pale,  especially  the  temporal  halves;  there  was  some  contraction  of  the  visual  fields. 
No  consanguinity  recorded.    Bibl.  No.  22. 

Fig.  890.  Hansell's  Case.  Hereditary  optic  atrophy  in  three  brothers.  II.  3,  aged  56,  reported  that  on 
the  morning  of  the  previous  day  he  discovered  on  attempting  to  leave  his  bed  that  he  was  nearly  blind,  the 
night  before  he  had  been  in  his  usual  health  and  saw  well,  also  he  had  had  a  good  night's  rest ;  there  was 
no  pain  or  headache  and  had  been  no  injury;  he  had  taken  no  medicine:  there  was  no  haemorrhage  and  no 
signs  of  disturbance  in  his  general  health ;  on  ophthalmoscopic  examination  he  was  said  to  have  a  low 
grade  of  optic  neuritis,  veins  were  tortuous  and  distended,  the  arteries  slightly  contracted;  the  peripheral 
fields  were  not  contracted  but  positive  central  scotomata  were  present;  pupils  were  moderately  dilated  but 
responded  to  light  and  accommodation;  R.  V.  =  L.  V.  =  ^j$r>  excentric;  no  signs  of  syphilis  or  of  nephritis; 
for  years  he  had  smoked  one  or  two  cigars  daily ;  he  drank  very  little  or  nothing.  The  patient  had  been 
subject  to  repeated  exposure  to  cold  during  the  six  weeks  preceding  the  attack. 

The  parents,  I.  4  and  5,  saw  well  up  to  old  age  but  several  maternal  aunts  and  uncles  became  nearly 
blind  in  adult  life ;  the  eldest  brother,  II.  1,  a  physician,  had  sunstroke  at  the  age  of  35  and  two  years  later 
was  almost  blind,  he  was  now  aged  60  and  had  a  small  amount  of  vision.  II.  2,  a  farmer,  lost  his  sight 
suddenly  at  50  whilst  working  in  a  field.  From  his  patient's  account  and  also  through  a  doctor's  report  the 
recorder  concludes  that  all  these  members  suffered  from  the  same  affection.  No  consanguinity  recorded. 
Bibl.  No.  62. 

Fig.  891.  Gallemaerts's  Case.  (Taken  from  Nettleship.)  This  case  is  so  incompletely  abstracted  that 
all  we  can  be  sure  of  is  that  II.  1  and  II.  2  became  affected  with  optic  atrophy  at  the  ages  of  21  and  17 
years  respectively.  The  age  of  onset  for  II.  3  is  not  given.  I.  4  was  not  seen  by  the  recorder,  but  was 
said  to  be  affected  in  the  same  way  as  the  cases  described;  Nettleship  refers  to  "his"  five  children  who 
were  said  to  have  "bad  sight  of  the  same  kind/'  but  enters  the  case  as  a  female  in  the  chart.  No  consan- 
guinity recorded.    Bibl.  No.  65. 

Fig.  892.  Pufahl's  Case.  (Taken  from  Hormuth.)  Hereditary  optic  atrophy  in  two  brothers  and  in  their 
three  maternal  uncles.  II.  1,  at  the  age  of  19,  had  a  bilateral  diminution  of  vision  which  came  on  without 
any  known  cause;  after  five  weeks  he  was  unable  to  see  to  read;  there  was  a  central  scotoma  in  the  left 
eye,  and  six  months  later  in  the  right  eye  also;  the  peripheral  fields  were  not  contracted;  five  weeks  after 
the  onset  some  signs  of  optic  neuritis  were  present;  the  discs  were  reddish  and  slightly  blurred  and  the 
veins  were  dilated ;  four  months  later  partial  atrophy  of  the  discs  was  noted ;  the  youth  had  been  completely 
healthy  up  to  the  onset  of  the  disease  and  there  had  been  no  abuse  in  the  use  of  tobacco  and  alcohol ;  no 
improvement  had  occurred  after  six  months'  treatment.  II.  2  became  affected  at  the  age  of  17;  in  his  case 
the  peripheral  fields  were  markedly  contracted;  no  information  is  given  of  the  presence  of  central  scotomata; 
six  years  later  he  was  able  to  go  about  alone  in  the  streets.    The  parents,  I.  5  and  6,  had  no  visual  defect 
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bul  two  1  >r« >t hers  of  I.  5  became  so  weak-sighted  that  they  were  unable  to  read  at  the  age  of  20  years;  a 
third  brother  remained  free  from  the  disease  in  his  youth,  but  lie  also  became  affected  at  the  age  of  57  years; 
he  probabl\  had  central  scotomata  I  mi  I  il  was  thought  that  his  peripheral  fields  of  vision  were  OOl  contracted. 
There  was  a  history  in  this  last  case  of  excessive  use  of  alcohol  but  the  man  did  not  smoke.  No  consanguinity 
recorded.    Bibl.  No.  11. 

I''ig.  893.  .l/«w. r.v'N  Vase.  I  lercditary  optic  atrophy  in  two  twin  brol  hers  and  probably  in  their  maternal 
uncle.     I.  1  died  from  tuberculosis.    I.  2  died  from  puerperal  fever.    I.  3  became  affected  with  some  eye 

affection  leading  to  loss  of  vision  at  about  the  age  of  20  years.    II.  2,  Otto  EL,  aged  16,  c plained  that 

he  had  seen  badly  for  about  three  months;  at  this  time  vision  was  much  reduced,  but  excepting  the  veins, 
which  were  dilated  and  tortuous,  the  fundi  were  normal;  the  visual  fields  and  colour  perception  were  also 
normal;  the  condition,  however,  progressed  and  a  year  later  the  outer  sides  of  the  discs  were  pale,  vision 
\\  as  further  reduced  and  colour  vision  was  defective;  there  was  no  peripheral  contraction  of  the  v  isual  fields 
and  no  central  scotomata  could  be  demonstrated,  though  the  patient  appeared  to  use  excentric  vision  on 
attempts  to  read  test  types.  II.  3,  (Jskar  II.,  became  affected  a  year  later  than  his  brother;  the  onset  in 
Ins  case  followed  a  blow  in  his  right  eye;  a  month  later  R.  V.  =  finger  counting  at  1  m.,  L.  V.  =T".,  ;  colour 
vision  was  normal;  the  discs  were  reddened  and  the  veins  dilated;  at  a  later  date  the  discs  were  pale,  an 
absolute  central  scotoma  was  demonstrated  in  the  right  eye  and  a  relative  scotoma  in  the  left;  there  was 
no  peripheral  contraction  of  the  visual  fields.  These  two  affected  brothers  had  eleven  healthy  unaffected 
living  siblings.    No  consanguinity  recorded.    Bibl.  No.  60. 

Fig.  894.  Hensen's  Case.  Optic  atrophy  in  two  brothers  and  in  their  maternal  uncle.  II.  1,  Wilhelm  T., 
had  never  been  seriously  ill  and  saw  well  until  Dec.  1915  when,  at  the  age  of  34,  he  noticed  that  his  vision 
was  diminishing  in  both  eyes;  the  condition  progressed  slowly  and  was  associated  with  headaches;  he 
never  drank  or  smoked  much  and  there  was  no  history  of  infection;  Wassermann  test  negative;  the  right 
pupil  was  wider  than  the  left,  reaction  to  light  good;  media  clear;  right  temporal  half  of  disc  was  pale 
with  blurred  margin,  vessels  normal;  in  the  left,  papillary  margins  were  slightly  blurred,  veins  hyperaemic; 
both  fields  showed  large  central  scotomata  and  in  the  right  the  whole  nasal  half  of  the  field  was  insensitive. 
II.  2  became  affected  in  1909  and  now  R.  V.  =  L.  V.  =  J^  with  excentric  fixation;  he  had  slight  peripheral 
contraction  of  fields  and  large  central  absolute  scotomata;  discs  were  pale,  temporal  halves  white;  vessels 
normal;  both  brothers  recognised  colours  fairly  well.  The  age  of  II.  2  is  not  given.  Both  parents  saw 
well,  but  a  brother  of  the  mother  became  amblyopic  at  the  age  of  30  years  and  has  remained  so.  No  con- 
sanguinity recorded.    Bibl.  No.  111. 

Fig.  895.  Mooren's  Case.  Hereditary  optic  atrophy  in  three  brothers.  No  details  of  cases  or  family 
history  are  given.    No  consanguinity.    Bibl.  No.  17. 

Fig.  896.  Jidnne's  Case.  Hereditary  optic  atrophy  in  a  male  aged  24  years  (1910);  the  mother  of  the 
patient  had  a  brother,  a  nephew  and  a  niece  who  had  experienced  a  sudden  diminution  of  vision  at  about 
the  age  of  20  years,  without  other  symptoms  of  eye  disease ;  they  had  been  under  treatment  and  were  diagnosed 
as  cases  of  hereditary  optic  atrophy.  II.  1  showed  no  symptoms  of  general  nerve  disease,  he  was  a  moderate 
smoker  and  denied  any  excess  in  the  use  of  alcohol;  in  1909  he  noticed  a  diminution  of  vision  in  the  right 
eye  and  a  week  later  the  left  eye  was  in  a  similar  state;  the  weakness  progressed  for  14  days,  since  when 
it  had  remained  stationary;  no  other  symptoms  were  complained  of;  now  (1910)  R.  V.  =finger  counting  at 
1  m.,  L.  V.  =  finger  counting  at  3  m.;  central  scotomata  were  present  but  the  outer  margins  of  the  fields  were 
normal;  slight  signs  of  optic  neuritis  were  present  and  the  temporal  side  of  each  disc  was  paler  than  normal. 
No  consanguinity.    Bibl.  No.  91. 

Fig.  897.  Beresinskaja's  Case.  Hereditary  optic  atrophy  in  two  brothers.  II.  1,  aged  32,  noticed  a  sudden 
diminution  of  vision  at  the  age  of  18;  the  condition  did  not  respond  to  treatment;  absolute  central  scoto- 
mata were  present;  R.  V.  =  0  02,  L.  V.  =  0-08;  both  optic  nerves  showed  atrophic  changes;  general  examina- 
tion was  negative.  II.  2,  aged  22,  became  affected  with  a  diminution  of  vision  at  the  age  of  19;  the  condition 
improved  markedly  after  a  time  and  now  (1924)  R.  V.  =L.  V.  =0'9;  paleness  of  the  temporal  side  of  both 
discs  was  noted;  relative  central  scotomata  for  green  were  present.  The  parents  and  siblings  of  the  affected 
brothers  were  normal.    No  consanguinity  recorded.    Bibl.  No.  128. 

Fig.  898.  Climenko's  Case.  Optic  neuritis  in  two  brothers.  II.  2,  aged  24,  had  a  gradual  diminution  of 
vision  at  the  age  of  about  15  years;  he  complained  of  giddiness  at  the  time  of  the  onset  for  a  few  weeks, 
but  had  had  no  similar  trouble  since,  and  no  history  of  headaches  or  vomiting  at  any  time;  his  vision  was 
now  reduced  to  finger  counting  in  the  lower  and  outer  parts  of  the  peripheral  fields  and  to  hand  movements 
in  the  other  regions;  both  discs  were  whitish  especially  on  the  temporal  side.  J  I.  1,  aged  27,  became  affected 
about  five  years  ago,  first  in  the  right  eye  and  a  few  months  later  in  the  left;  the  onset  was  associated  with 
temporal  headaches;  vision  was  now  reduced  to  hand  movements  in  the  extreme  periphery  of  each  field 
oidy;  discs  were  finish  white  especially  on  the  temporal  side;  mentality  was  normal.  No  other  affected 
members  were  known  in  the  family.    No  consanguinity  recorded.    Bibl.  No.  88. 

Fig.  899.  Jidnne's  Case.  Hereditary  optic  atrophy  in  two  brothers  each  of  whom  became  affected  at  the 
age  of  21  years;  no  other  relations  were  known  to  be  affected.    II.  I,  examined  six  years  after  the  onset cf 
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the  disease,  had  R.  V.  -L.  V.  =  3%;  absolute  central  scotomata  were  present  but  the  tields  showed  no  peripheral 
contraction;  the  patient  had  indulged  in  excess  of  alcohol  but  was  a  moderate  smoker.  No  consanguinity 
recorded.    Bibl.  No.  91. 

Fig.  900.  Barrett's  Case.  Optic  neuritis  in  two  brothers.  II.  1,  aged  28  years,  a  country  labourer, 
complained  of  failing  sight  for  the  past  six  weeks;  he  had  had  no  illness,  no  headaches  or  sickness,  and 
showed  no  signs  of  syphilis  ;  he  smoked  two  small  plugs  of  tobacco  a  week  ;  R.  V.  =  finger  counting  at  2  feet, 
L.  V.  =-$$;  the  right  held  was  a  little  contracted  for  white  and  had  a  large  central  scotoma;  blue,  red  and 
green  were  not  recognised ;  the  left  field  was  full  for  white  but  had  a  large  central  colour  scotoma ;  red  and 
green  were  not  recognised;  refraction  was  +  2  D.  in  both;  the  discs  were  pale  and  showed  distinct  traces 
of  neuritis  in  tortuous  vessels  and  organised  exudation;  treatment  for  six  weeks  with  iodides,  mercury 
and  strychnine  led  to  no  change;  the  nervous  system  otherwise  showed  no  abnormal  symptoms.  II.  2,  aged 
23,  complained  that  his  sight  had  been  failing  for  three  months;  R.  V.  =  ^y,  L.  V.  =  ^;  right  field  showed 
slight  contraction  for  white  and  a  large  central  scotoma  for  red;  green  was  not  recognised;  left  field  was 
normal  for  white  with  a  large  relative  scotoma  for  red;  green  was  not  recognised;  the  discs  showed  signs 
of  a  subsiding  neuritis.  II.  2  had  never  been  ill,  was  not  liable  to  headaches  and  showed  no  signs  of  syphilis ; 
he  smoked  two  plugs  of  tobacco  a  week;  nervous  system  was  normal  in  other  respects.  As  far  as  could  be 
discovered  no  other  members  of  the  family  suffered  from  defective  eyesight.  No  consanguinity  recorded. 
Bibl.  No.  43. 

Fig.  901.  CrauelVs  Case.  "I  know  a  marriage  with  seven  children  and  only  the  oldest  is  with  sight, 
the  others  being  blind.  They  were  born  with  sight,  which  they  have  gradually  lost.  I  have  examined  their 
eyes,  and  I  did  not  find  opaqueness  in  them,  but  I  believe  that  their  blindness  is  due  to  atrophy  and 
weakness  of  the  optic  nerves.  The  children  are  agile,  they  are  not  deranged  and  have  great  strength,  with 
nothing  abnormal.  However,  their  parents  suffer  from  uremy  (?  uraemia)  and  their  sight  is  somewhat  weak, 
for  they  cannot  see  further  than  20  to  30  metres,  lacking  80  centimetres  necessary  for  normal  sight."  No 
consanguinity  recorded.    Bibl.  No.  84,  p.  34. 

Fig.  902.  Bedell's  Case.  Optic  atrophy  in  three  brothers  and  in  their  cousin;  the  three  brothers  were 
aged  19,  26  and  28  years  respectively  at  the  time  of  the  record.  Stereoscopic  X-ray  plates  show  a  very 
prominent  clinoid  process  with  deep  sella  turcica  in  the  three  brothers;  the  plate  of  the  cousin  does  not 
show  these  peculiarities.    No  consanguinity  recorded.    Bibl.  No.  95. 

Fig.  903.  Alsberg's  Case.  Hereditary  optic  atrophy  in  a  father  and  his  son;  each  case  had  vision  reduced 
to  about  Jjj  in  each  eye;  the  discs  of  each  were  pale  and  sharply  outlined,  the  paleness  being  more  marked 
in  the  outer  halves;  no  other  fundus  changes  were  present;  Wassermann  test  was  negative  in  each.  No 
further  case  of  the  disease  was  known  to  have  occurred  in  the  family;  the  father,  now  aged  43,  became 
affected  at  the  age  of  25;  the  son,  aged  7  (1927),  became  affected  three  years  ago;  radiographs  of  the  sella 
turcica  showed  no  abnormality.  This  case  is  unusual  both  from  the  apparent  transmission  of  the  disease 
from  father  to  son  and  from  the  very  early  age  of  onset  in  the  son.  No  consanguinity  recorded.  Bibl. 
No.  139. 

Fig.  904.  Suckling's  Case.  Optic  atrophy  in  a  male  who  became  affected  at  the  age  of  50 ;  his  mother 
became  blind  at  50,  his  sister  and  a  female  first  cousin  on  his  mother's  side  were  also  blind.  II.  1  was  seen 
at  the  age  of  63  when  he  had  double  optic  atrophy  with  complete  blindness;  he  gradually  lost  his  sight 
at  the  age  of  50;  pupils  were  small  but  reacted  to  light;  no  signs  of  syphilis  or  of  other  nerve  disease  were 
present.   No  consanguinity  recorded.    Bibl.  No.  27. 

Fig.  905.  Miigge's  Case.  Optic  atrophy  in  two  brothers;  the  onset  was  at  the  age  of  6  and  13  years 
respectively;  the  disease  progressed  slowly  and  became  stationary  whilst  there  was  still  fair  vision;  after 
some  years  the  discs  were  seen  to  be  pale;  small  relative  central  scotomata  for  green  and  yellow  were 
demonstrated.  No  further  cases  of  the  disease  had  been  known  to  occur  in  the  family.  No  consanguinity 
recorded.    Bibl.  No.  90. 

Fig.  906.  Lawson's  Case.  Optic  atrophy  in  mother  and  son.  The  mother,  I.  1,  seen  at  the  age  of  14, 
had  then  R.  V.  =  T6^,  L.  V.  =  finger  counting  at  25  cm. ;  the  left  disc  was  pale  and  cupped  in  the  temporal 
half;  17  years  later,  vision  remained  unchanged;  the  disc  on  the  right  side  was  normal,  on  the  left  it  was 
pale  especially  the  temporal  half;  peripheral  fields  were  practically  normal,  there  was  a  large  central  scotoma 
in  the  left  eye  only.  II.  1,  aged  10,  had  had  defective  vision  since  early  infancy,  now  R.  V.  =  ~'^,  L.  V.  =  /^ ; 
not  improved  by  glasses;  striking  pallor  of  the  temporal  half  of  both  discs  was  noted;  central  scotomata 
for  colours  were  present,  large  in  the  left,  small  in  the  right  eye;  peripheral  fields  were  normal.  One  other- 
child  of  I.  1,  a  daughter,  saw  well  at  the  time  of  observation.    No  consanguinity  recorded.    Bibl.  No.  77. 

Fig.  907.  Valude's  Case.  Optic  atrophy  in  a  mother  and  her  only  child.  I.  2  died  of  pneumonia.  I.  1, 
now  aged  46,  had  been  long  under  treatment  for  optic  atrophy;  V.  =ttt  in  each  eye;  discs  were  uniformly 
white  with  clear  contours,  vessels  somewhat  diminished;  no  improvement  followed  treatment.  II.  1,  aged  14, 
became  affected  six  months  ago;  the  onset  was  associated  with  severe  headaches,  no  vomiting;  discs  were 
pale  with  slightly  blurred  margins  and  vessels  were  tortuous;  R.  V.  =  finger  counting  at  20  cm.,  L.  V.  =  finger 
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counting  al  50  cm.  :  various  treatments  were  without  result  until  ten  months  after  the  onset  when  injections 
of  strychnine  were  followed  by  marked  improvement;  a  year  from  the  onset  vision  was  almost  norma]  in 
each  ;  on  stopping  the  injections  the  vision  fell,  but  on  resuming  them  recovery  occurred  and  now  R.  V.  =  1, 
L.  V.  =  | \;  ophthalmoscopic  appearances  remain  unchanged  and  the  patient  complains  that  he  easily  tires  when 
leading.    No  consanguinity  recorded.    Bibl.  No.  94. 

Fig.  908.  Bickerton's  Case.  Optic  atrophy  in  two  brothers.  IT.  1,  aged  32,  said  that  his  sight  began 
to  fail  at  the  age  of  22;  lie  had  always  been  a  heavy  smoker  but  gave  it  up  for  six  months  and  took 
strychnine;  vision  was  now  barely  (.1(J  and  J.  19;  red  and  green  were  not  recognised  in  20  mm.  test  objects; 
there  was  a  concentric  contraction  of  the  fields;  discs  were  pale,  vessels  normal;  no  history  of  syphilis. 
II.  2,  aged  35,  a  marine,  was  discharged  for  defective  vision;  his  sight  began  to  fail  at  27;  he  gave  up 
smoking  tor  six  months  and  took  strychnine;  now  vision  was  barely  ,.1„  and  J.  19;  discs  were  pale;  fields 
were  much  contracted  and  had  central  scotomata;  colours  were  scarcely  recognised.  The  mother's  brother, 
I.  3,  had  been  invalided  from  the  army  in  India  owing  to  defective  vision.  No  consanguinity  recorded. 
Bibl.  No.  71. 

Fig.  909.  Wilbrand  and  Saenger's  Case.  Hereditary  optic  atrophy  in  two  brothers  and  in  their  maternal 
uncle.  II.  1,  aged  17,  noticed  suddenly  that  lie  saw  badly  during  a  voyage  to  China  as  steward;  he  had 
a  shimmer  before  his  eyes  and  could  not  see  clearly  what  was  in  front  of  him;  he  was  a  moderate  smoker 
and  drinker;  his  father  had  died  of  some  chest  disease,  his  mother  was  still  living;  he  was  seen  six  months 
after  the  onset  when  he  was  fairly  well  nourished  and  his  other  organs  were  healthy;  R.  V.  =  L.  V.  =  finger 
counting  at  1  m.;  discs  were  pale;  there  was  peripheral  contraction  of  fields,  also  central  scotomata  were 
present;  he  recognised  no  colours  except  blue.  The  patient  thought  his  trouble  was  the  result  of  getting 
his  feet  wet.  He  was  seen  again  twelve  years  later  when  his  condition  remained  unchanged;  in  the 
meantime  a  younger  brother  had  developed  the  disease;  he  said  that  a  maternal  uncle  also  was  similarly 
affected.    No  consanguinity  recorded.    Bibl.  No.  101,  p.  165. 

Fig.  910.  Lundsijaard's  Case.  Hereditary  optic  atrophy  in  nine  males  and  two  females  of  four  genera- 
tions; the  disease  in  every  case  was  transmitted  by  an  unaffected  female  of  the  stock.  The  age  of  onset  in 
I.  3  was  at  30  years;  II.  2  and  II.  9  became  affected  at  25  and  30  years  respectively;  III.  2  became  affected 
at  18  years,  III.  3  at  27  years,  III.  10  at  25  years,  III.  15  at  8  years  and  III.  17  at  16  years;  the  ages  of 
onset  in  IV.  3,  4  and  11  were  16,  12  and  6  years  respectively.    No  consanguinity  recorded.    Bibl.  No.  142. 

Plate  LXIII.  Fig.  911.  Kaivakami's  Case.  Hereditary  optic  atrophy  in  nineteen  males  and  twelve 
females  of  four  generations.  The  pedigree  has  been  very  fully  worked  out  and  a  large  number  of  members 
of  the  stock  have  been  examined;  the  age  of  onset  of  the  disease  in  the  affected  members  varies  over  a 
wide  range  of  years,  the  youngest  to  be  affected  was  aged  1 2  years  and  the  oldest  at  the  time  of  onset  was 
aged  51  years.  All  generation  V  and  many  members  of  generation  IV  are  still  of  an  age  at  which  the 
disease  may  develop.  In  generation  I  the  only  male,  I.  3,  was  reported  to  have  been  affected;  his  three 
sisters  appear  to  have  been  normal  but  to  have  transmitted  the  defect;  thus  probably  all  the  children  of 
I.  2  were  affected,  all  the  married  daughters  of  I.  4  had  affected  sons,  and  all  the  married  daughters  of 

I.  6  were  affected  or  had  affected  offspring.  II.  1  died  aged  65;  he  was  reported  to  have  been  a  fleeted  in 
his  youth.  II.  2  died  aged  60;  according  to  her  nephew,  III.  20,  she  became  affected  after  her  marriage  but 
her  daughter,  III.  2,  reported  that  she  could  see  well;  she  had  three  affected  children  and  seven  affected 
grandchildren.  II.  4  died  aged  60 ;  III.  20  reports  that  II.  4  also  became  affected  after  her  marriage  but 
there  appears  to  have  been  some  evidence  that  she  had  also  suffered  from  trachoma;  none  of  her  children 
were  affected  but  three  of  her  grandchildren  were  affected  and  others  had  died  young  or  were  still  of  an 
age  at  which  the  disease  might  develop.  II.  6,  aged  70,  was  not  seen  but  his  wife  and  his  sons  report  that 
he  became  affected  at  the  age  of  20  years;  according  to  the  statement  of  his  sons  he  was  able  to  see  to 
read  fairly  small  print;  he  married  his  first  cousin,  II.  7,  and  had  four  children  of  whom  two  sons  became 
affected  at  the  ages  of  40  and  12  years  respectively,  one  normal  son  was  aged  25,  one  daughter  was  aged  18. 

II.  7,  aged  61,  was  healthy  and  had  normal  fundi;  R.  V.  =  L.  V.  =  0-9.  II.  8  had  R.  V.  =  L.  V.  =  0d  ;  fundi 
were  normal,  1  cataract;  she  had  two  sons  of  whom  one,  III.  25,  was  affected.  II.  10  died  aged  37.  II.  11 
and  her  husband  died  aged  50;  they  had  two  children  of  whom  a  son,  III.  28,  was  affected.  II.  13  died 
aged  37;  his  four  children  and  twelve  grandchildren  were  normal.  II.  15,  aged  78,  had  R.  V.  =01, 
L.  V.  =  perception  of  light;  she  had  an  immature  cataract  in  the  right  eye,  a  mature  cataract  in  the  left  ; 
fundi  could  not  be  observed;  she  had  seen  well  in  her  youth.  II.  16  died  aged  70;  she  became  blind  at  40 
and  it  is  reported  that  her  eyes  watered  very  much  at  that  time;  the  recorder  considers  it  is  very  doubtful 
whether  this  is  definitely  a  case  of  Leber's  disease;  she  had  six  children  of  whom  three  sons  were  affected. 

II.  18,  aged  76,  had  R.  V.  =  L.  V.  =  0-6;  fundi  normal;  she  had  an  affected  son  and  three  affected  grand- 
children. 

III.  2,  aged  67,  was  healthy,  she  became  affected  at  the  age  of  50  ;  now  R.  V.  =  L.  V.  =  finger  counting 
at  1*5  m.;  papillae  are  pale,  the  retina  somewhat  degenerated,  the  macular  region  blurred;  three  of  her  six 
children  were  affected,  her  granchildren  were  all  below  the  age  at  which  the  disease  is  liable  to  develop. 

III.  3  is  reported  by  III.  20  to  be  affected  ;  her  four  children  are  normal,  her  grandchildren  are  still 
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young.  III.  5  was  normal  up  to  the  time  of  his  death  at  30.  III.  6,  aged  40,  was  affected,  no  details  are 
given  of  his  case.  III.  7  died  aged  31 ;  four  of  her  eight  children  were  affected.  III.  9  died  aged  24;  she 
was  not  affected  and  her  three  children  aged  25,  20  and  18  respectively  were  unaffected.  III.  12,  aged  56, 
was  reported  by  III.  20  to  have  had  bad  eyes;  he  had  six  children  of  whom  IV.  27  died  aged  12,  the  second 
son  was  aged  32,  the  third  son  aged  27  had  R.  V.  =  L.  V.  =  1*2,  fundi  normal;  two  daughters  aged  23  and 
20  respectively  were  normal ;  IV.  30  was  aged  16  and  not  yet  affected.  III.  13,  aged  50,  was  unaffected  and 
had  five  children  of  whom  IV.  31,  aged  27,  and  IV.  32,  aged  21,  were  normal,  two  sons  died  aged  10  and  7 
years  respectively.  IV.  34  was  only  aged  8  years.  III.  15,  aged  46,  had  R.  V.  =L.  V.  =  1*0,  fundi  were 
normal;  her  husband  aged  49  had  R.  V.  =L.  V.  =  1-0,  fundi  were  normal;  he  had  a  history  of  a  transitory 
visual  disturbance  some  years  previously;  they  had  seven  children  of  whom  three  became  affected  rather 
early  in  life  and  two  were  still  quite  young,  viz.  15  and  8  years  of  age  respectively.  III.  17  died  aged  24; 
he  had  two  children  aged  18  and  10  respectively. 

III.  20,  aged  41,  was  an  intelligent  and  healthy  man;  he  had  had  no  eye  trouble  until  April  1923  when 
he  was  aged  40  and  had  noticed  a  sudden  diminution  of  vision  in  both  eyes ;  the  condition  progressed  for 
five  months  since  when  it  had  remained  stationary ;  the  papillae  were  pale  and  yellowish,  not  clearly  outlined, 
the  macula  and  fovea  were  normal  and  there  were  no  peripheral  changes  in  the  retina,  the  retinal  vessels 
were  normal;  R.  V.  =L.  V.  =  finger  counting  at  1  m.;  refraction  was  emmetropic;  large  absolute  central 
scotomata  were  present  and  there  was  some  slight  contraction  of  the  outer  limits  of  the  visual  fields;  light 
sense  was  normal ;  colour  sense  was  markedly  affected,  colours  of  large  surfaces  only  being  recognised;  X-ray 
showed  a  normal  base  of  skull.  III.  19,  aged  38,  wife  of  III.  20,  was  examined,  fundi  were  normal  and 
R.  V.  =  L.  V.  =  0  9.  III.  21,  aged  30,  became  affected  at  the  early  age  of  12  years;  he  is  able  to  carry  on 
his  work  as  an  agricultural  labourer;  his  papillae  are  very  pale,  outlines  clear;  R.  V.  =  L.  V.  =  finger 
counting  at  l-5m.  III.  22,  aged  25,  was  healthy,  he  had  slight  myopia;  R.  V  =  L.  V.  =  0-9;  there  was 
some  slight  opacity  of  the  left  cornea.  III.  23,  aged  18,  was  healthy,  fundi  were  normal  and  R.  V.  =  L.  V.  =  1  -5. 
III.  19  and  20  had  three  young  children  who  were  examined;  the  eldest,  aged  15,  had  R.  V.  =  l-5,  L.  V.  =  20, 
fundi  normal;  the  second  child,  aged  11,  had  R.  V.  =1'5,  L.  V.  =  l"2,  fundi  normal;  the  youngest  child, 
aged  3,  had  normal  fundi.  III.  25,  aged  39,  became  affected  at  27  ;  papillae  were  very  pale ;  R.  V.  =  L.  V.  = 
finger  counting  at  0-5  m.  III.  24,  wife  to  III.  25,  was  normal ;  their  three  children  were  aged  12,  9  and  6  years 
respectively,  all  had  normal  fundi  and  saw  well ;  III.  26,  aged  36,  had  normal  fundi  and  R.  V.  —  L.  V.  =  15; 
his  wife  was  tested  and  had  normal  vision;  of  his  three  children,  aged  11,  7  and  2  years  respectively,  the 
eldest  was  examined  and  found  to  be  normal.  III.  28  became  affected  at  about  the  age  of  30  and  died 
aged  36.  The  children  of  III.  31  were  aged  30,  24,  22,  18  and  16  years  respectively  and  were  believed  to 
be  normal;  two  grandchildren,  V.  22  and  23,  were  aged  7  and  2  years  respectively.    III.  32  was  aged  47. 

III.  39,  aged  61,  became  affected  at  51;  R.  V.  =  L.  V.  =  finger  counting  at  10m.;  central  scotomata 
were  present,  also  definite  peripheral  contraction  of  fields ;  the  papillae  were  atrophied  and  the  foveal  reflex 
was  scarcely  visible;  the  wife  of  III.  39  had  normal  vision  and  no  cases  of  the  disease  had  yet  occurred 
in  their  children  or  grandchildren;  the  children  were  aged  41,  38,  35,  28,  26,  20,  16,  12  and  9  years  re- 
pectively;  one  grandchild  was  aged  20,  all  the  other  grandchildren  were  less  than  16  years  of  age.  III.  41 
died  aged  45,  he  became  affected  at  30.  III.  42  and  43  were  examined  and  found  to  be  normal;  they  had 
two  normal  children  aged  26  and  22  respectively  and  two  grandchildren  aged  6  and  4  years  respectively. 
III.  44,  aged  51,  became  affected  at  the  age  of  29  and  has  seen  badly  since;  R.  V.  =  finger  counting  at  0-25  in., 
L.  V.  —  finger  counting  at  lOm. ;  papillae  were  pale,  foveal  reflex  scarcely  visible.  III.  45,  aged  43,  was 
believed  to  be  normal;  he  had  three  children  aged  21,  18  and  7  years  respectively.  III.  48,  aged  51,  became 
affected  at  43  ;  R.  V.  =  L.  V.  =  finger  counting  at  0-5  m. ;  bilateral  central  scotomata  were  present  with 
slight  contraction  of  the  peripheral  visual  fields;  papillae  were  pale,  macular  ring  and  foveal  reflex  were 
absent.  III.  48  had  seven  children  aged  29,  24,  24,  21,  19,  19  and  12  years  respectively,  none  of  whom 
were  yet  affected.  III.  49  was  examined  and  R.  V.  =  Lj  V.  =1-2;  she  had  eight  children  of  whom  IV.  74, 
aged  31,  was  normal,  IV.  75,  aged  27,  was  reported  by  members  of  the  family  to  have  bad  eyes,  IV.  76,  aged 
24,  had  normal  fundi  and  R.  V.  —  0-9,  L.  V.  =  10;  IV.  77,  aged  22,  became  affected  at  19,  the  condition 
became  stationary  after  two  months,  since  when  R.  V.  =  finger  counting  at  2-5  m.,  L.  V.  =  finger  counting 
at  20  m. ;  bilateral  central  scotomata  are  present ;  papillae  are  pale.  IV.  78,  aged  17,  became  affected  at  1 7 ; 
after  three  months  the  condition  became  stationary  and  R.  V.  =  L.  V.  =  finger  counting  at  3  0m.;  papillae 
were  pale,  macular  ring  normal,  foveal  reflex  scarcely  visible.  IV.  79,  aged  17,  and  IV.  80  were  not  yet 
affected.  III.  51,  aged  37,  had  normal  fundi  and  R.  V.  =  L.  V.  =  1-2;  he  had  four  children  aged  8,  6,  4  and 
1  year  respectively. 

III.  54,aged  50,  was  normal  and  had  nine  children  aged  26, 24,  21,  16,  14, 10, 1 9,  7  and  4  years  respectively, 
none  of  whom  were  yet  affected.  III.  55  died  aged  43,  he  was  reported  to  have  had  bad  eyes.  III.  57,  aged 
28,  was  examined  and  was  normal.  The  eldest  son  of  II.  25,  aged  26,  was  normal;  his  second  son,  aged  24, 
had  R.  V.  =  L.  V.  =  0-8;  slight  corneal  opacities  in  both  eyes  are  noted. 

IV.  2,  aged  42,  had  five  living  children  aged  19,  17,  14,  11  and  8  years  respectively  and  one  son  who 
died  aged  11.  IV.  3,  aged  42,  was  in  America  ;  his  mother  said  he  saw  well  but  III.  20  reports  that  he  sees 
badly.    IV.  4,  aged  41,  was  unaffected.  IV.  5,  aged  37,  had  seen  badly  for  twenty  days;  R  V.  =  L.  V.  =  0-4 ; 
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papillae  were  somewhat  pale,  there  wen*  no  signs  of  inflammation  in  the  fundi ;  she  had  five  children  of 
whom  the  eldest  was  aged  14,  the  youngest  2  years.  IV.  7,  aged  33,  was  examined  and  was  normal;  her 
two  children  w  ere  aged  ti  and  1  year  respectively.  IV.  9,  aged  26,  saw  badly  at  the  age  of  21 ;  R.  V.  =  finger 
counting  at  3-0  in.,  L.  V.  =  finger  counting  at  2'5  m.;  papillae  somewhat  pale;  her  two  children  were  aged 
5  and  2  years  respectively.  IV.  1 '_',  aged  46,  had  four  children  aged  1  7,  1  3,  9  and  5  years  respectively.  IV.  14, 
t0,  had  six  children  aged  23,  18,  16,  11,  8  and  4  years  respectively.  IV.  15  were  aged  30  and  27  years 
respectively.  IV.  17  had  two  children  aged  19  and  17  years  respectively  not  yet  affected.  The  elder  of 
IV.    18,  aged  37,  was  normal,  the  younger  died  aged  27,  there  was  some  doubt  as  to  whether  she  had 

u 1  \  isiou.   IV.  20,  aged  32,  became  affected  at  14;  R.  V.  =  finger  counting  at  0-5  m.,  L.  V.  =  finger  counting 

at  1*0  in. ;  papillae  were  pale  and  macular  region  blurred  ;  her  only  child  was  aged  10.  IV.  21,  aged  30,  and 
IV.  22  were  reported  to  have  had  bad  eyes.  IV.  23  was  normal.  IV.  24  had  It.  V.  finger  counting  at 
0*5  in.,  L.  V.  =  finger  counting  at  l'Om.  ;  papillae  were  pale,  macular  ring  invisible. 

IV.  35,  aged  28,  became  affected  at  19;  his  family  say  that  he  saw  worse  than  his  two  affected  siblings. 
I  V.  36,  aged  26,  was  normal  and  had  an  infant  son  V.  21.  IV.  39,  aged  20,  became  affected  at  16;  the 
papillae  were  pale.  IV.  40,  aged  18,  became  affected  at  18,  the  onset  was  sudden  and  in  both  eyes;  the  condition 
progressed  for  three  months  and  then  became  stationary;  the  papillae  were  pale  yellowish  not  clearly  out- 
lined ;  the  vessels  and  media  were  normal;  oedematous  changes  were  noted  in  the  macular  region;  R.  V.  = 
L.  V.  =  finger  counting  at  2*5  m. ;  relative  central  scotomata  were  present;  X-ray  showed  a  normal  base 
of  skull.    Consanguinity.    Bibl.  No.  137. 

Fig.  912.  I  Sigurd's  Case  I.  Hereditary  optic  atrophy  in  one  male  and  three  females  of  two  generations. 
III.  3,  aged  31,  became  affected  at  the  age  of  26;  she  had  four  children  aged  15,  12,  6  and  3  years  respectively, 
the  eldest  of  whom  became  affected  at  the  age  of  14  years.  III.  4,  aged  27,  became  affected  at  17.  Two 
sisters  of  III.  4  died  young.  The  parents  and  grandparents  of  the  sibship  III.  3 — 5  saw  well;  the  mother, 

II.  4,  died  aged  55;  I.  3  and  4  died  aged  71  and  60  years  respectively;  the  brother  of  II.  4  had  six  children 
of  whom  III.  7,  aged  34,  became  affected  at  the  age  of  21;  III.  9 — 12  were  aged  30,  25,  21  and  16  years 
respectively  at  the  date  of  the  record.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami 
from  Ganka  Rinsho  7  ho,  1923.) 

Fig.  913.  T.  Nakamura's  Case.  Hereditary  optic  atrophy  in  three  males  and  seven  females  of  three 
generations;  every  member  of  generations  II,  III  and  IV  was  either  affected  or  had  died  young  or  (two  cases 
only  )  was  of  an  age  at  which  he  may  still  become  affected.  I.  1  died  aged  82,  I.  2  died  aged  60,  I.  3  died 
aged  42;  all  these  appear  to  have  been  normal.  I.  1  and  2  had  eight  children  of  whom  II.  1  died  aged 
■17,  and  became  affected  at  the  age  of  14.  II.  2,  aged  59,  became  affected  at  25,  she  had  two  children  who 
were  both  affected.  II.  4  died  aged  3  years.  II.  5,  aged  50,  was  affected  and  had  an  affected  child.  II.  7, 
a.u'ed  17,  became  affected  at  the  age  of  27.  II.  9  died  aged  4  and  2  years  respectively.  II.  10,  aged  33, 
became  affected  at  the  age  of  12.  III.  1  became  affected  at  13;  III.  2,  aged  33,  became  affected  at  18  and 
had  an  affected  child.  III.  4,  aged  20,  was  not  yet  affected,  his  brother,  III.  5,  aged  15,  became  affected  at  the 
early  age  of  7  years;  it  is  not  clear  to  which  sibship  III.  4  and  5  belong  but  it  would  appear  that  they  are 
possibly  siblings  of  III.  6,  aged  13,  who  became  affected  at  the  age  of  8  years.  III.  7  died  young;  III.  8 
was  aged  12  and  not  yet  affected.  IV.  1  died  young;  IV.  2,  aged  12,  had  this  year  become  affected.  No 
consanguinity  recorded.  Bibl.  No.  137.   (Abstracted  by  Kawakami  from  Nippon  Ganka  Gakkai  Zassi,  1909.) 

Fig.  914.  Kako's  Case.  Hereditary  optic  atrophy  in  three  brothers  and  in  their  mother's  first  cousin 
once  removed.  IV.  1,  aged  26,  became  affected  at  19;  IV.  2,  aged  24,  and  IV.  3,  aged  20,  became  affected 
at  the  age  of  20  years;  IV.  4  was  aged  15;  each  case  was  examined  and  showed  atrophy  of  the  optic  nerve  ; 
two  of  the  brothers  had  central  scotomata;  all  had  some  concentric  contraction  of  the  visual  fields.  The 
parents,  a^ed  55  and  51,  were  normal  and  had  normal  siblings;  the  grandparents,  II.  1 — 4,  were  also  normal 
but  the  first  cousin  of  II.  3  was  reported  to  have  been  affected.  No  consanguinity  recorded.  Bibl.  No. 
137.    (Abstracted  by  Kawakami  from  Nippon  Ganka  Gakkai  Zassi,  1913.) 

Fig.  915.  Takahasi's  Case.  Hereditary  optic  atrophy  in  five  males  of  three  generations.  I.  1  and  2  and 
their  children  were  normal;  one  son,  II.  1,  married  II.  7,  whose  brother  now  aged  76  became  affected  at  the 
age  of  20;  II.  1  and  7  had  seven  children  of  whom  III.  1  transmitted  the  defect  to  two  of  her  sons,  see  later; 

III.  2,  aged  55,  became  affected  at  20  and  III.  5,  aged  37,  became  affected  at  the  age  of  20  years;  III.  3, 
6,  8  and  10  were  normal  and  probably  will  remain  so;  we  are  not  told  the  ages  of  their  children  so  cannot 
be  assured  that  they  will  remain  free  from  the  defect.  III.  1  had  six  children  of  whom  IV.  1,  aged  32, 
and   IV.  2,  aged  28,  were  normal;  the  three  children  of  IV.  2  were  aged  8,  6  and  4  years  respectively. 

IV.  4,  aged  26,  became  affected  at  25:  IV.  5,  aged  22,  was  not  yet  affected ;  IV.  6,  aged  18,  became  affected 
at  I  7  and  IV.  7  died  aged  3  years.  The  father  of  this  sibship,  III.  13,  appeared  to  come  of  a  normal  stock. 
No  consanguinity  recorded.    Bibl.  No.  137.    (Abstracted  by  Kawakami  from  Tohoku  Igaku  Zassi,  1923.) 

Fig.  916.  Yo-Kansyo's  Case.  Hereditary  optic  atrophy  in  ten  males  and  two  females  of  four  generations. 
I.  1  was  known  to  have  been  affected,  but  no  information  is  given  with  regard  to  the  age  of  onset  of  the 
disease;  he  had  seven  children  of  whom  II.  2  became  affected  at  the  age  of  30,  II.  8  became  affected  at 
25;  II.  1,  4,  5,  6  and  7  were  normal  and  no  information  is  tnven  of  their  marriage.    II.  2  and  8  were  both 
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married  and  had  affected  children;  three  of  the  five  children  of  II.  2  were  affected,  III.  3  at  the  age  of  30, 
III.  6  at  the  age  of  23  years;  the  age  of  onset  for  the  case  of  III.  2  is  not  given.  Three  of  the  six  children 
of  II.  8  were  affected,  III.  8  at  the  age  of  40,  III.  10  at  34,  and  III.  11  at  the  age  of  33  years.  III.  3 
had  four  children  of  whom  one,  IV.  2,  became  affected  at  the  age  of  32.  III.  8  had  three  children  of  whom 
one,  IV.  5,  became  affected  at  29.  III.  11  had  two  children  of  whom  one,  IV.  9,  became  affected  at  the 
age  of  28.  IV.  9  had  four  children  whose  ages  are  not  given,  we  cannot  assume  that  they  will  remain  free 
from  the  disease  though  none  of  them  are  yet  (1923)  affected.  No  consanguinity  recorded.  Bibl.  No.  137. 
(Abstracted  by  Kawakami  from  Ganka  Rinsho  Iho,  1923.) 

Fig.  917.  Nisizaki's  Case.  Hereditary  optic  atrophy  in  three  males  and  three  females  of  two  generations. 
I.  1  and  2,  and  their  five  children,  aged  51,  45,  36,  31  and  26  years  respectively,  saw  well.  I.  3  and  4  were 
free  from  the  disease  but  three  of  their  six  children  were  affected.  II.  7,  aged  44,  became  affected  at  the 
age  of  21  years;  she  was  married  to  II.  1  and  had  three  children,  of  whom  III.  5,  aged  24,  was  affected  at 
19;  III.  6,  aged  20,  was  affected  at  19;  III.  7  was  aged  7  years.  II.  8  was  unaffected  and  had  two  young 
children  aged  8  and  4  years  respectively.  II.  10,  aged  38,  was  unaffected.  II.  11,  aged  35,  became  affected 
at  30;  she  had  four  young  children  aged  14,  9,  4  and  2  years  respectively,  of  whom  the  second  child  aged 
9  years  was  already  affected.  II.  13,  aged  30,  was  affected;  no  information  is  given  of  his  age  at  the  onset 
of  the  disease.  II.  14,  aged  22,  was  unaffected.  III.  1  was  aged  3;  III.  2 — 4  were  aged  14,  10  and  7  years 
respectively.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami  from  Nippon  Ganka 
Gakkai  Zassi,  1909.) 

Fig.  918.  Fuzihira's  Case.  Hereditary  optic  atrophy  in  three  males  of  two  generations.  I.  1  and  2  had 
two  children,  a  son,  II.  3,  aged  51  (1914),  who  became  affected  with  the  disease  at  the  age  of  36,  and  a 
daughter,  II.  2,  who  was  herself  normal  but  had  two  affected  sons.  III.  1,  aged  22,  became  affected  at  the 
age  of  18;  III.  5,  aged  15,  became  affected  at  14  years;  III.  2  was  unaffected;  four  other  siblings  died 
young.  II.  3  had  four  children  of  whom  III.  8  died  aged  19,  III.  9 — 11  were  aged  29,  27  and  20  years 
respectively.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami  from  Nippon  Ganka 
Gakkai  Zassi,  1914.) 

Fig.  919.  Kusunoki's  Case.  Hereditary  optic  atrophy  in  three  males  and  one  female  of  a  sibship  of  six; 
the  mother's  brother  was  also  affected.  II.  4  was  aged  23;  the  age  of  onset  in  his  case  was  18.  No 
further  information  is  given.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami  from 
Ganka  Rinsho  Iho,  1924.) 

Fig.  920.  Okazaki's  Case.  Hereditary  optic  atrophy  in  three  males  and  one  female  of  a  sibship  of  nine; 
other  members  were  below  the  age  at  which  liability  to  develop  the  disease  occurs.  II.  1,  aged  24,  became 
affected  at  15;  II.  2,  aged  21,  became  affected  at  18;  for  II.  3,  aged  20,  the  age  of  onset  was  16;  II.  4, 
aged  18,  was  unaffected;  II.  5,  aged  16,  became  affected  at  15  ;  other  members  of  the  sibship  were  aged  13, 
10,  8  and  1  year  respectively.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami  from 
Chuo  Ganka  Iho,  1920.) 

Fig.  921.  I  Sigurd's  Case  II.  Hereditary  optic  atrophy  in  five  males  and  two  females  of  three  sibships. 
I.  1  and  2  were  normal  and  lived  to  the  ages  of  75  and  72  years  respectively;  they  had  three  children  of 
whom  II.  2,  aged  49,  had  optic  atrophy  at  the  age  of  23,  and  II.  4  had  an  affected  son,  III.  11.  II.  2  had 
ten  children  of  whom  five  were  affected  and  probably  three  others  were  still  of  an  age  at  which  liability  to 
develop  the  disease  is  present.  III.  1,  aged  26,  and  III.  5,  aged  18,  became  affected  at  the  age  of  13; 
III.  4,  aged  21,  was  affected  at  14;  III.  2,  6,  7  and  8  were  aged  25,  17,  15  and  13  years  respectively;  the  age 
of  onset  for  III.  6  and  7  is  not  given.  III.  11  was  aged  20,  no  information  is  given  of  his  age  at  onset  of 
the  disease,  or  of  the  ages  of  his  five  still  unaffected  brothers.  No  consanguinity  recorded.  Bibl.  No.  137. 
(Abstracted  by  Kawakami  from  Ganka  Rinsho  Iho,  1923.) 

Fig.  922.  Inouye's  Case.  Hereditary  optic  atrophy  in  five  members  of  a  sibship  of  six;  their  mother  and 
maternal  grandmother  were  also  affected.  The  age  of  onset  for  these  cases  is  as  follows:  I.  1,  II.  1  and 
III.  3  became  affected  at  15;  III.  1  and  2  became  affected  at  19;  III.  4  became  affected  at  13,  and 
III.  5  at  14.  The  ages  of  members  of  the  sibship  III.  1 — 6  at  the  time  the  case  was  reported  were  34, 
31,  28,  22  and  19  years.  The  age  of  III.  6  is  not  given,  but  as  he  appears  to  be  the  youngest  member  of  the 
sibship  he  was  still  of  an  age  at  which  the  disease  may  develop.  No  consanguinity  recorded.  Bibl.  No. 
137.    (Abstracted  by  Kawakami  from  Nippon  Ganka  Gakkai  Zassi,  1919.) 

Fig.  923.  Kuwahara's  Case.  Hereditary  optic  atrophy  in  five  males  and  one  female  of  three  generations. 
I.  1  was  affected  but  the  age  at  which  the  disease  developed  in  him  is  not  given ;  he  had  three  children  of 
whom  one  daughter  transmitted  the  disease,  which  had  already  affected  three  of  her  nine  children,  and  the 
two  sons  became  themselves  affected;  the  onset  in  II.  3,  now  (1918)  aged  45,  was  at  28  years;  II.  4,  aged  38, 
became  affected  at  the  age  of  35.  III.  4,  aged  22,  had  become  affected  this  year;  III.  5,  aged  18,  became 
affected  at  15;  III.  6,  aged  11,  had  this  year  become  affected.  III.  7,  8  and  9  were  probably  too  young 
to  be  definitely  regarded  as  free  from  the  disease.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted 
by  Kawakami  from  Chuo  Ganka  Iho,  1918.) 

b.  T.  54 


422  TREASURY  OF  HUMAN  INHERITANCE         Plate  LXIII. 

Fig.  924.  Kiel's  Case  I.  Hereditary  optic  atrophy  in  two  males  and  one  female  of  a  sibship  of  nine; 
parents  and  grandparents  were  unaffected.  III.  1  died  aged  2  years.  III.  2,  aged  22,  became  affected  at 
21  j  111.  -i,  aged  20,  became  affected  at  14;  the  onset  in  III.  4,  aged  17,  was  at  the  age  of  11  years.  All 
other  iiiinilii  is  of  this  sibship  were  of  an  age  at  which  the  disease  may  still  develop,  thus  III.  5  and  6 
were  ai^-d  1  •">,  111.  7  aged  11,  Til.  8  aged  8,  and  III.  9  was  aged  6  years.  No  consanguinity  recorded. 
Bibl.  No.  137.    (Abstracted  by  Kawakami  from  Nippon  Ganka  Gakkai  Zassi,  1910.) 

Fig.  925.  Kozaki's  Case.  Hereditary  optic  atrophy  in  two  sisters  aged  23  and  15  years  respectively ;  the 
onset  in  the  former  case  was  at  16  years,  in  the  latter  case  at  15  years  of  age;  the  parents  and  their  siblings, 
also  grandparents,  were  normal.  The  affected  sisters  had  three  siblings  of  whom  the  two  younger  were  aged 
7  and  5  years  respectively.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami  from 
Chuo  Ganka  Iho,  1923.) 

Fig.  926.   Fuzii's  Case  I.   Hereditary  optic  atrophy  in  three  males  and  five  females  of  three  generations. 

I.  1  became  affected  at  the  age  of  20,  she  was  married  and  had  five  children  of  whom  four  were  affected. 

II.  2  and  II.  4  became  affected  at  27,  II.  3  at  the  age  of  19,  and  II.  6  at  the  age  of  18  years.  II.  2  was 
married  and  had  four  children  of  whom  III.  1  became  affected  at  22,  III.  3  and  4  became  affected  at 
the  age  of  12.  We  suspect  that  this  is  the  same  case  as  the  one  published  by  Fuzita  two  years  before  at 
which  time  III.  1  had  not  yet  become  affected.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted 
by  Kawakami  from  Okayama  Iyakukai  Zassi,  1922.) 

Fig.  927.  Fuzii's  Case  II.  Hereditary  optic  atrophy  in  two  males  and  one  female  of  a  sibship  of  seven, 
and  in  their  maternal  grandfather;  the  onset  of  the  disease  occurred  in  III.  4  at  fifteen  years,  in  III.  6  at 
21  years  and  in  III.  7  at  18  years.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami 
from  Okayama  Igakukai  Zassi,  1922.) 

Fig.  928.  B.  Nakamura's  Case.  Hereditary  optic  atrophy  in  three  males  and  three  females  of  a  sibship 
of  nine;  the  three  unaffected  siblings  were  still  below  the  age  at  which  the  disease  may  develop.  The  ages 
of  III.  1 — 9  at  the  time  the  history  was  reported  were  29,  27,  24,  22,  20,  18,  15,  13  and  9  years  respectively; 
the  age  of  onset  of  the  disease  in  the  affected  members  was  as  follows:  20  years  for  III.  1,  14  for  III.  2, 
18  for  III.  3,  16  years  for  III.  4  and  III.  5,  and  14  years  for  III.  7.  The  parents  and  grandparents  were 
unaffected.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami  from  Nippon  Ganka 
Gakkai  Zassi,  1918.) 

Fig.  929.  Fuzihira's  Case.  Hereditary  optic  atrophy  in  two  males  and  one  female  of  a  sibship  of  six ; 
the  mother  and  the  maternal  grandmother  were  also  affected;  we  are  not  given  the  age  of  onset  in  any 
case,  but  present  ages  of  III.  1  and  2  are  given  as  22  and  20  years  respectively.  No  consanguinity 
recorded.    Bibl.  No.  137.    (Abstracted  by  Kawakami  from  Nippon  Ganka  Gakkai  Zassi,  1914.) 

Fig.  930.  Kisi's  Case  II.  Hereditary  optic  atrophy  in  two  sisters  and  in  the  two  sons  of  one  of  them. 
II.  3,  aged  44,  became  affected  at  21;  we  are  not  told  the  age  of  onset  for  her  affected  sister  II.  4.  III.  1, 
aged  25,  and  III.  2,  aged  20,  became  affected  at  19.  III.  3  was  only  aged  7  years  at  the  time  the  case  was 
reported.  The  father,  II.  2,  of  the  affected  brothers  was  aged  50;  he  and  the  grandparents,  I.  1 — 4,  appear 
to  have  been  normal.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami  from  Nipjion 
Ganka  Gakkai  Zassi,  1910.) 

Fig.  931.  Oguchi's  Case.  Hereditary  optic  atrophy  in  two  males  and  one  female  of  a  sibship  of  seven; 
the  affected  members  were  aged  37,  27  and  22  respectively,  but  we  ai-e  not  told  in  the  abstract  of  this  case  at 
what  age  the  onset  occurred;  of  the  normal  siblings  II.  1  was  aged  42,  II.  2  died  aged  35,  II.  4  was  aged 
35,  II.  5  was  aged  30 ;  the  parents  were  apparently  normal,  the  father  died  aged  60.  No  consanguinity 
recorded.    Bibl.  No.  137.    (Abstracted  by  Kawakami  from  Nippon  Ganka  Gakkai  Zassi,  1909.) 

Fig.  932.  Imamura  and  Ichikawa's  Case.  Optic  atrophy  in  a  brother  and  sister.  I.  1,  aged  56,  and 
I.  2,  aged  53,  were  well  and  had  good  vision;  there  had  been  no  amblyopia  in  their  antecedents,  direct  or 
collateral,  so  far  as  could  be  discovered.  II.  1,  aged  28,  noticed  some  defect  in  his  vision  at  the  age  of  18, 
since  then  he  had  had  xanthopsia  and  myiodesopsia;  his  vision  progressively  diminished  for  five  months  and 
had  since  been  stationary;  now  V.  =  finger  counting  at  30cm.  in  the  right  and  at  50cm.  in  the  left;  media 
were  normal,  pupils  reacted  briskly  to  light;  the  papillae  were  clearly  outlined  and  were  pale  over  their 
whole  area;  some  narrowing  of  vessels  was  noted;  only  blue  and  yellow  colours  were  recognised;  central 
absolute  scotomata  were  present  with  no  contraction  of  the  peripheral  fields.  II.  2,  aged  25,  noticed  a 
diminution  of  vision  at  the  age  of  24;  she  had  at  this  time  and  since  some  headaches  which  were  not  very 
severe;  now  pupils  reacted  normally,  media  were  clear;  discs  were  hyperaemic,  contours  a  little  blurred; 
vessels  dilated;  V.  =  finger  counting  at  3  m.  in  the  right  eye  and  at  4  m.  in  the  left;  colour  vision  was  not 
perceptibly  defective ;  central  scotomata  were  present  with  no  peripheral  contraction  of  fields.  II.  2  also 
showed  signs  of  mental  weakness,  slowness  in  intellectual  operations  with  feeble  memory;  she  had  tremors 
of  lips,  eyelids,  protruded  tongue  and  of  extended  fingers;  rigidity  of  limbs  was  noted  and  defective 
movements  of  fine  coordination;  Romberg's  sign  was  negative.    II.  3  and  4,  aged  23  and  21,  saw  well.    II.  5 
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died  aged  4  years.  II.  6  and  7,  aged  15  and  13  years  respectively,  showed  no  signs  of  defect  at  the  time 
of  the  record.    No  consanguinity.    Bibl.  No.  115. 

Fig.  933.  Kusunoki's  Case.  Optic  atrophy  in  two  brothers  one  of  whom  became  affected  at  the  age  of 
9  years.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami  from  Ganka  Hinsho  Iho, 
1924.) 

Fig.  934.  Komoto's  Case.  Hereditary  optic  atrophy  in  two  males  and  in  their  maternal  aunt.  II.  1  was 
aged  20;  II.  2,  aged  17,  became  affected  at  the  age  of  13;  II.  3,  aged  14,  became  affected  at  this  age;  II.  4 
was  aged  8  years;  II.  5  died  young.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami 
from  Nippon  Ganka  Gakkai  Zassi,  1909.) 

Fig.  935.  JIasuda's  Case.  Hereditary  optic  atrophy  in  a  male  aged  14  and  in  three  of  his  mother's 
siblings.  The  age  of  onset  in  II.  7  was  14;  we  are  not  given  the  ages  of  his  six  siblings  so  have  no  idea 
whether  they  should  or  should  not  be  regarded  as  definitely  free  from  the  disease;  the  parents  I.  1  and  2 
were  apparently  normal;  the  age  of  onset  for  I.  3,  4  and  5  is  not  given.  No  consanguinity  recorded.  Bibl. 
No.  137.    (Abstracted  by  Kawakami  from  Nippon  Ganka  Gakkai  Zassi,  1911.) 

Fig.  936.  Fuzita's  Case.  Hereditary  optic  atrophy  in  two  males  of  a  sibship  of  three;  the  mother's 
brother  was  also  affected.  II.  1,  aged  26,  became  affected  at  the  age  of  14;  the  onset  for  II.  3  was  at  the 
age  of  16;  I.  3  was  aged  25,  but  we  are  not  told  how  long  he  had  suffered  from  the  disease.  I.  1  died  aged 
56  years.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami  from  Ganka  Rinsho  Iho, 
1920.) 

Fig.  937.  Onisi's  Case.  Hereditary  optic  atrophy  in  two  males  and  two  females  of  two  related  sibships. 
II.  1  was  aged  33  (1913),  the  age  of  onset  of  the  disease  in  her  case  is  not  given;  II.  2,  aged  15,  became 
affected  at  the  age  of  14.  The  age  o£  onset  of  the  disease  in  II.  5  and  6  was  14  years;  they  were  now  aged 
16  and  14  respectively.  The  father  of  II.  1  and  2  was  related  to  one  of  the  parents  of  II.  5  and  6.  No 
consanguinity  recorded.   Bibl.  No.  137.  (Abstracted  by  Kawakami  from  Nippon  Ganka  Gakkai  Zassi,  1913.) 

Fig.  938.  Kakutani's  Case.  Hereditary  optic  atrophy  in  a  mother  and  in  two  of  her  three  daughters; 
the  onset  for  the  mother  was  at  the  age  of  33  years;  botli  daughters  became  affected  at  the  age  of  23.  No 
further  information  is  given.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by  Kawakami  from 
Chuo  Ganka  Iho,  1920.) 

Fig.  939.  Takagi's  Case.  Hereditary  optic  atrophy  in  a  female  and  in  her  maternal  aunt  and  uncle. 
II.  1,  aged  15,  had  just  become  affected;  I.  3  became  affected  at  18;  I.  4  became  affected  at  19  years.  No 
consanguinity  recorded.  Bibl.  No.  137.   (Abstracted  by  Kawakami  from  Nippon  Ganka  Gakkai  Zassi,  1922.) 

Fig.  940.  Kawabata's  Case  I.  Optic  atrophy  in  a  brother  and  sister.  II.  1,  aged  22,  became  affected 
at  21.  II.  2,  aged  17,  became  affected  at  16.  No  consanguinity  recorded.  Bibl.  No.  137.  (Abstracted  by 
Kawakami  from  Chuo  Ganka  Iho,  1918.) 

Fig.  941.  Kawabata's  Case  II.  Optic  atrophy  in  a  brother  and  sister.  II.  1,  aged  28,  became  affected 
at  18.  II.  2,  aged  25,  became  affected  at  the  age  of  24  years.  No  consanguinity  recorded.  Bibl.  No.  137. 
(Abstracted  by  Kawakami  from  Chuo  Ganka  Iho,  1918.) 

ADDENDUM 

Since  completing  my  introduction  to  this  memoir  a  brief  preliminary  notice  of  the  first  anatomical 
examination  of  a  case  of  Leber's  Disease  has  been  published.  This  communication  is  of  so  great  an  interest 
that  I  reproduce  it  here.    A  full  account  of  the  case  is  to  be  published  in  von  Graefes  Archiv. 

Rehsteiner,  K. :  Die  erste  anatomische  Untersuchung  eines  Falles  von  Leberscher  Krankheit.  Klinische 
Monatsblatter  f.  Augenheilkunde,  Bd.  lxxxv,  S.  280.    Stuttgart,  1930. 

Bulbi  und  Sehnerven  eines  an  typischer  hereditar-geschlechtsgebundener  Sehnervenatrophie  leidenden  und 
7  Jahre  nach  Beginn  des  Leidens  gestorbenen  Mamies.  Ganglienzellschicht  und  Nervenfaserschicht  der  Retina  stark 
atrophisch,  sonst  nichts  Abnormes  an  den  Bulbi.  Atrophie  der  Nervenfasern  im  Sehnerven  sehr  ungleich,  neben 
partiell  und  ganz  atrophischen  auch  wieder  normale  Nervenfaserbiindel.  Gliafasern  in  den  atrophischen  Bezirken 
vermehrt,  sekundare  Bindegewebssepten  atrophisch,  auf  dem  Querschnitt  statt  eines  zarten  Maschenwerks  von 
Septen  nur  noch  plumpe  Bindegewebsinseln  an  den  ehemaligen  Knotenpunkten  der  Septen  zu  sehen.  Atrophie 
dicht  hinter  dem  Bulbus  am  starksten  temporal,  weiter  hinten  gegen  die  Mitte  riickend.  Sie  schloss  also  stets  das 
papillomakulare  Biindel  ein,  war  aber  viel  grosser  als  dasselbe.  Damit  stimmt  iiberein,  dass  in  vivo  ein  Zentral- 
skotom  bestanden  hatte,  das  aber  nicht  nur  den  Fixierpunkt,  sondern  auch  grosse  Teile  des  angrenzenden 
Gesichtsfeldes  umfasste. 

Der  vorliegende  Fall  wies  keine  Befunde  auf,  die  fur  eine  Entziindung  sprechen.  Da  es  sich  aber  urn  ein 
Spatstadium  handelt,  in  dem  eventuelle  friihere  entziindliche  Zeichen  wieder  verschwunden  sind,  wurde  eine 
Parallele  gezogen  zu  einigen  toxischen  Degenerationen  (Atoxyl,  Diabetes),  die  als  nicht  entziindliche  Degenerationen 
bekannt  sind  und  die  im  Spatstadium  aussehen  wie  unser  Fall  (im  Gegensatz  zu  postneuritischer  Atrophie  nicht 
Verdickung,  sondern  Schwund  der  feineren  Septen !).  Wir  fassen  daher  auch  unsern  Fall  als  primare  Atrophie  auf, 
ohne  indessen  Toxine  fur  diese  verantwortlich  zu  machen.  Die  Lebersche  Krankheit  ist  eine  hereditare,  durch  das 
Keimplasma  bedingte,  nicht  entziindliche  Degeneration  des  Sehnerven. 
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ON  SOME  STRUCTURAL  ANOMALIES  OF  THE  EYE 
AND  ON  THE  INHERITANCE  OF  GLAUCOMA 

In  this  section  of  the  Treasury  I  propose  to  consider :  A.  Anomalies  in  size  of  the 
eye — Anophthalmos,  Microphthalmos,  Megalocornea,  Buphthalmos — and  to  include 
with  this  group  Glaucoma.  B.  Some  Anomalies  in  the  development  of  the  iris — 
Aniridia,  Coloboma  iridis.  C.  Ectopia  lentis.  It  has  been  decreed  that  the  Nettleship 
volume  can  hold  no  more  and  must  now  be  closed  ;  the  omission  from  it  of  a  section 
on  Hereditary  Nystagmus  is  to  be  regretted,  for  this  subject  is  of  wide  interest  and  is 
one  to  which  Nettleship  made  valuable  contributions ;  it  is  hoped,  however,  that  the 
condition  may  one  day  find  a  place  in  another  volume  of  The  Treasury  of  Human 
Inheritance. 

The  selection  of  subjects  for  inclusion  in  this  section  may  appear  slightly 
arbitrary ;  it  was  influenced,  to  some  extent,  by  the  consideration  as  to  which 
anomalies  appear  to  have  a  tendency  to  be  associated  in  the  same  individual,  or  in 
different  members  of  the  same  family ;  such  associations  may  well  provide  valuable 
hints  regarding  the  source  of  the  defects  and  carry  considerable  aetiological  signi- 
ficance. It  was  intended  to  include  in  this  part  hereditary  opacity  of  the  cornea,  but 
this  has  had  to  be  excluded  owing  to  lack  of  space.  A  number  of  anomalies  of  which 
hereditary  examples  are  very  rare  have  been  omitted,  because  the  great  labour  of  an 
exhaustive  examination  of  the  literature  concerning  them  is  hardly  justifiable  if  the 
fruits  are  likely  to  be  too  meagre. 

A.     ANOMALIES   IN   SIZE   OF   THE   EYE. 

Under  this  heading  I  propose  to  include  microphthalmos  and  megalocornea.  The 
extreme  difficulty  of  the  undertaking  becomes  at  once  apparent,  for  we  have  no 
criteria  as  to  what  does  or  does  not  constitute  either  condition. 

That  an  eye  may  be  of  a  size  to  constitute  an  anomaly  has  long  been  recognised  ; 
thus  Guillemeau,  in  a  delightful  little  volume,  published  in  1 585  \  writes  under  Ensemble 
de  r ceil  petit  diet  ceil  du  couchon  et  en  Grec  Microphthalmos — "or  le  microphthalmos 
est  quand  des  la  premiere  conformation  la  personne  a  les  yeux  petits  et  peu  fendus, 
n'estant  enfoncez  en  l'orbite  plus  qu'il  ne  faut :  et  comme  chose  nee  avec  la  personne 
ne  se  peut  amender,  nestant  besoin  d'y  mettre  aucun  remede."  Or  again  under  Ensemble 
de  I'ceil  de  bceuf,  ou  gros  ceil — •"  telle  affection  est  quelquefois  naturelle,  comme  Ton 
void  a  ceux  qui  ont  les  yeux  gros  et  a  i  ceux  n'est  besoin  d'y  mettre  la  main."2 
Bartisch,  in  1583,  in  a  large  folio  volume3,  gives  full-page  illustrations — "von  un- 
nattirlichen  kleinen  und  engen  Augen,"  and  "  von  unnaturlichen  grossen  weiten 
Augen."  These  drawings  are  not  very  convincing,  but  they  do  call  attention  to  the 
fact  that  the  conditions  they  purport  to  represent  are  "  unnatural"  or  anomalous. 

All  will  agree  that  an  eye  the  size  of  a  pea  is  microphthalmic,  but  are  we  to  call 

1  Bibl.  No.  3.  3  Spelling  and  accenting  of  original  preserved.  3  Bibl.  No.  2. 
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a  small  eye  in  a  small  orbit  in  a  small  skull  microphthalmia  ?  If  we  are  to  rely  upon 
general  impressions,  an  eye  which  is  deeply  sunken  in  a  large  orbit  may  well  pass  as 
microphthalmia,  when  it  would  be  regarded  as  normal  if  judged  with  regard  to  size 
alone  ;  or,  again,  a  narrow  palpebral  opening  may  be  the  determining  factor  in 
a  personal  judgment.  Similar  difficulties  arise  in  the  consideration  as  to  what  con- 
stitutes megalocornea.  Moreover,  is  the  size  of  the  cornea,  in  these  cases,  a  measure 
of  the  size  of  the  eyeball  ?  Or,  if  the  anomaly  in  megalocornea  consists  in  an 
abnormally  large  cornea  relatively  to  the  size  of  the  eye — which  is  urged  by  some 
authorities — how  can  we  be  sure  that  any  particular  case,  diagnosed  as  megalocornea, 
belongs  to  this  category,  in  the  absence  of  measurements  on  the  eyeball  as  well  as  on 
the  cornea  ?  Yet  recorders  have  been  content  to  measure  corneae,  and  state  that  all 
eyes  having  a  corneal  diameter  above  a  certain  fixed  value  are  to  be  classified  as 
megalocornic ;  the  difficulty  is  complicated  by  the  fact  that  this  fixed  limiting  value 
differs  from  one  observer  to  another.  Thus,  eyes  regarded  as  anomalous  by  one 
observer  would  be  classified  as  normal  by  another,  and  corneal  measurements,  which 
should  perhaps  be  regarded  as  anomalous  in  a  rather  small  eye,  would  be  classified  as 
normal  in  a  larger  eye.  The  observer  who  takes  measurements  on  the  cornea,  and 
makes  praiseworthy  efforts  to  establish  criteria,  does  not  go  far  enough  and  indeed 
may  be  more  commonly  in  error  than  his  fellow  who  judges  from  general  impressions 
alone1.  It  is  unfortunately  impossible  to  measure  the  size  of  the  eyeball  in  the  living 
person.  If  it  is  a  fact  that  the  relative  size  of  the  cornea  is  what  constitutes  the 
anomaly  in  megalocornea,  then  we  may  of  course  have  megalocornea  in  a  micro- 
phtlialmic eye,  and  it  is  idle  to  regard  a  megalocornic  eye  as  a  large  eye  determined 
by  measurements  exceeding  a  certain  limiting  value  in  the  corneal  diameter.  There  is 
indeed  some  reason  for  supposing  that  the  microphthalmia  eye,  viewed  as  a  possibly 
immature  or  ill-developed  eye,  may  be  not  unlikely  to  have  a  relatively  large  cornea, 
in  as  far  as  the  cornea  is  normally  precocious  in  development  relatively  to  the  rest  of 
the  eye,  and  is  disproportionately  large  in  the  embryo. 

Again,  I  wonder  whether  similar  standards  with  regard  to  these  matters  can  be 
taken  to  hold  for  both  sexes.  Are  we  justified  in  assuming  that  the  size  of  the  cornea 
relatively  to  the  size  of  the  eyeball  is  the  same  for  the  two  sexes  ?  It  is  unquestion- 
able that  both  these  anomalous  eyes  do  occur ;  families  in  which  they  occur  are  fully 
alive  to  the  condition  and  have  usually  little  hesitation  in  asserting  which  are  the 
affected  individuals,  but  I  am  not  prepared  to  define  the  anomalies  within  their 
limits,  nor  can  I  encourage  my  readers  to  accept  every  case  designated  anomalous 
or  normal,  with  regard  to  size,  in  the  pedigrees  below,  as  certainly  belonging  to  the 
categories  in  which  they  are  placed. 

Efforts  have  been  made,  from  time  to  time,  to  determine  between  what  limits  the 
size  of  the  normal  cornea  may  lie ;  notable  amongst  these  are  the  investigations  of 
Priestley  Smith2  in  1891  and  of  Peter3  in  1925  ;    the  former  measured  the  corneal 

1  We  are  told  by  Kayser  that  the  "Calwer"  eyes  of  his  cases  and  by  Gronholm  that  the  "kuppel- 
formige"  eyes  of  his  cases  were  recognised  by  the  laity  of  the  neighbourhood  and  by  the  parents  at  the  birth 
of  the  affected  children.  a  Bibl.  No.  107.  3  Bibl.  No.  262. 
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diameter  in  1000  eyes  (in  250  males  and  250  females);  the  latter  took  a  similar 
measurement  in  1024  eyes  of  245  males  and  267  females  ;  the  two  series  are  unfor- 
tunately not  readily  comparable,  and  Peter  alone  gives  detailed  measurements  in 
a  form  suitable  for  analysis  ;  both  these  authors  agree  that  their  material  shows 
no  demonstrable  increase  in  the  size  of  the  cornea  after  the  age  of  5  years.  Priestley 
Smith  finds  some  slight  shrinkage  late  in  life.  Peter's  measurements  provide  the 
following  distribution  and  enable  statistical  constants  to  be  calculated. 


Corneal  Diameter 
in  mm. 

Males 

Females 

Males  and 
Females 

10-25 
10-50 
10-75 
11-00 
11-25 
11-50 
11-75 
1200 
12-25 
12-50 
12-75 

2 

24 

56 

105 

129 

90 

59 

22 

3 

2 

4 

10 

38 

91 

142 

122 

86 

29 

8 

2 

2 

4 

12 

62 

147 

247 

251 

176 

88 

30 

5 

Totals 

490 

534 

1024 

Corneal  Diameter  in  mm.    {Peter  s  Data.) 


No. 

Mean  Value 

Standard  Deviation 

Coefficient  of 
Variation 

Males 

Females 

Males  and  Females 

490 

534 

1024 

11-74  +  -01 
11-59  +  -01 

11-67 +  -01 

0-376+ -008 
0-380+  -008 
0-385  +  -006 

3-20  +  -07 
3-28  +  -07 
3-30  +  05 

It  would  appear  that  the  female  cornea  tends  to  be  slightly  smaller  than  that  of 
the  male  on  the  average,  but  the  frequencies  combined  for  the  two  sexes  provide 

1024  x* 

a  distribution  which  fits  the  normal  curve  given  by  y  =    . —  —  e    '2970   go  closely 

V2rr  x  '3854 

that  I  think  we  are  fully  justified  in  examining  this  curve  with  a  view  to  the 
consideration  of  what  constitutes  an  anomaly  in  the  size  of  the  cornea  for  both  sexes. 
The  accompanying  diagram  shows  the  histogram  for  Peter's  male  +  female  dis- 
tribution with  the  best-fitting  normal  curve ;  the  x*  f°r  the  determination  of  the 
measure  of  fit  is  8'95  and  the  corresponding  value  of  P=  "53.  The  curve  then  may 
be  regarded  as  a  very  fair  representation  of  the  range  and  frequencies  of  corneal 
measurements  in  the  general  population,  and  on  the  basis  of  it  I  would  suggest  that 
any  cornea  which  measures  10*0  mm.  or  less  is  probably  anomalous,  any  cornea  which 
measures  13'0  mm.  or  more  is  likely  to  be  anomalous;  corneae  measuring  12*0  to 
12'75  mm.  are  only  justifiably  described  as  megalocornic  if  this  anomaly  includes 
corneae  which  are  large  relatively  to  the  size  of  the  eyeball,  or  if  such  corneae  are 
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more  bulging  and  prominent  than  normal ;  it  is  of  significance  with  regard  to  these 
points  that  the  anterior  chamber  in  megalocornea  is  very  commonly  said  to  be  deep. 


2BOn       DIAQRAM  I. 


100        105  110         115         120        125 

CORNEAL  DIAMETERS   IN   MM. 


130        135 


Hereditary  Microphthalmos. 

Published  cases  which  fall  into  this  category  are  for  the  most  part  of  an  extremely 
anomalous  character,  and  my  warning  here  would  lie  not  in  any  hesitation  regarding 
the  acceptance  of  the  cases  designated  microphthalmic,  but  rather  in  some  caution 
regarding  the  normality  of  other  members  of  the  affected  stocks.  The  cases  described 
mostly  show  gross  defect,  quite  apart  from  the  question  of  size  of  the  eyeball,  and  it 
is,  perhaps,  not  unlikely  that  a  member  of  the  family  who  saw  well,  and  showed  no 
demonstrable  departure  from  the  normal  in  development,  would  escape  having  his  eyes 
classified  as  anomalous  owing  merely  to  the  smallness  of  the  eyeball ;  yet  surely  some 
reduction  in  size  of  the  eyeball  should  not  be  incompatible  with  good  vision  and  a 
serviceable  eye  ;  just  as  there  is  a  considerable  overlap  at  the  end  of  the  normal  range  of 
size  in  the  cases  described  as  megalocornic,  so  also,  if  the  pedigrees  were  fully  in- 
vestigated, an  overlap  should  reasonably  be  looked  for  at  the  microphthalmic  end  of 
the  normal  range. 

Only  81  eyes  of  43  individuals  belonging  to  my  collected  series  of  cases  of 
microphthalmos  have  been  measured ;  the  grade  of  defect  was  generally  closely 
similar  for  the  two  eyes.  It  will  be  seen,  from  the  table  given  below,  that  the  range 
of  measurements  of  the  corneal  diameter  varies  from  2  mm.  to  10'5  mm.;  it  might 
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appear  from  the  distribution  that  eyes  with  a  corneal  diameter  exceeding  10 '5  mm. 
were  no  longer  classed  as  microphthalmic  and  that  perhaps  it  has  been  judged  that 
eyes  showing  larger  measurements  than  this  should  be  regarded  as  normal  with 
regard  to  size.  On  the  other  hand,  it  is  evident  from  an  examination  of  the  histories 
appended,  that  not  alone  microphthalmos,  but  also  the  grade  of  microphthalmos  tends 
to  be  inherited ;  and  the  fact  that  multiple  anomalies  are  so  commonly  associated 

Some  Analysis  of  191  Cases  of  Hereditary  Microphthalmos  (or  Anophthalmos), 
indicating  the  very  high  grade  of  defect  throughout  the  series. 


(1) 

Least  Corneal 
Diameter  in  mm. 

(2) 
No.  of 
Eyes 

.<3) 

Description  of  Eyes ; 

no  measurement  given 

(4) 
No.  of 
Cases 

(5) 
No  description  of  Eyes 
or  measurement  given 

(6) 
No.  of 

Cases 

2,  2-5 

3,  3-5 

4,  4-5 

5,  5-5 

6,  6-5 

7,  7-5 

8,  8-5 

9,  9-5 
10,  10-5 

2 
1 
2 
9 

3 

12 
12 
18 
22 

Bilateral  Anophthalmos 
Unilateral  Anophthalmos 
(Eyes  rudimentary,  diminutive] 
}     or  very  small                           J 

Eyes  smaller  than  normal 

9 

8t 

38 
14} 

Born  blind 

Blind  or  nearly  blind 

Vision  very  bad 

Good  sight  at  one  time 
[Nystagmus  and  other  anomalies'! 
{     noted                                           j 

Other  anomalies  noted 

Other  defects  probable 

Probably  no  other  defect 

No  mention  of  other  defect 

26 
6 

7 
4 

6 

13 

2 

3 
12§ 

Totals 

81* 

69 

79 

*  Measurements  taken  on  the  affected  eyes  of  43  individuals. 

f  Seven  of  these  cases  had  an  extreme  grade  of  microphthalmos  in  one  eye. 

%  Nine  of  these  cases  exhibited  other  anomalies;  four  cases  were  not  examined. 

§  Three  of  these  cases  were  unilateral;  nine  of  the  cases  came  of  stocks  exhibiting  other  anomalies. 

with  the  defect  in  size  points  to  the  conclusion  that  we  are  probably  justified 
in  accepting  the  accuracy  of  the  pedigrees,  and  may  regard  them  as  illustra- 
tive examples  of  a  severe  grade  of  hereditary  microphthalmos.  Nevertheless,  it  would 
be  of  great  interest  to  have  corneal  measurements  taken  on  the  "normal"  members 
of  these  defective  stocks.  It  may  well  be  that  a  human  eye  with  a  corneal  diameter 
less  than  10  mm.  is  almost  sure  to  be  an  imperfectly  developed  or  malformed  eye,  but 
that  pedigrees  would  be  readily  found,  if  sought  for,  exhibiting  the  inheritance  of 
eyes  a  little  larger  than  this,  and  presenting  no  associated  structural  anomalies  and 
allowing  of  good  vision.  I  could  in  fact  put  my  hand  on  a  few  such  pedigrees,  but  in 
the  absence  of  any  criteria  as  to  what  constitutes  a  microphthalmic  eye  I  have  not 
included  them  here ;  they  could  not  with  certainty  be  described  as  anomalous  and 
were  evidently  not  homogeneous  with  my  material  illustrative  of  high  grade  cases. 

Columns  (3)  and  (4)  of  the  table  above  refer  to  cases  on  which  no  corneal  measure- 
ments were  taken,  but  some  idea  of  the  degree  of  abnormality  with  regard  to  size  of 
the  eyes  of  69  individuals  is  there  given;  in  the  majority  of  these  cases  the  eyes  were 
evidently  very  anomalous,  described  as  "rudimentary,"  of  the  size  of  very  small 
green  peas  with  diminutive  or  undifferentiated  corneae,  and  so  on ;  it  is  unlikely  that 
more  than  very  few  of  these  69  cases  had  corneae  measuring  more  than  5  or  6  mm. 


430  TREASURY  OF  HUMAN  INHERITANCE 

Seventy-nine  cases,  for  which  no  measurements  were  taken  and  no  description  is 
given  to  indicate  the  size  of  the  eyes,  are  analysed  in  columns  (5)  and  (G);  it  will 
be  seen  at  once  from  what  a  severe  grade  of  defect  many  of  these  individuals 
suffered;  indeed  an  examination  of  this  table  as  a  whole  amply  supports  my  state- 
ments regarding  the  high  grade  of  defect  to  which  cases  described  in  the  literature 
under  hereditary  microphthalmos  belong ;  these  cases  go  to  the  ophthalmologist 
because  of  the  severity  of  their  symptoms  and  are  subsequently  described  by  him  ; 
the  material  in  fact  tends  to  be  selected  because  of  its  high  grade  defect,  and  is 
probably  by  no  means  a  random  sample  of  material  which  might  reasonably  be 
included  under  our  title. 

On  Defects  associated  with  Hereditary  Microphthalmos.  The  table  on  the  following 
page  gives  some  analysis  of  the  defects  found  in  association  with  microphthalmos  in  my 
collected  cases ;  the  list  includes  some  mention  of  associated  defects  in  1 1 9  individuals ; 
in  addition  to  these  the  records  include  eight  cases  of  bilateral  anophthalmos ;  in  ten 
further  cases  the  eyes  were  diminutive  and  associated  defects  were  probably  too  gross 
for  analysis ;  27  cases  were  blind  at  birth  or  very  early  in  life  and  thus  certainly  had 
associated  defects  of  which  no  mention  is  made.  In  a  few  cases,  nearly  all  of  which 
were  not  examined,  no  associated  anomaly  is  described;  most  of  these  cases  came  of 
stocks  in  which  multiple  anomalies  were  known  to  have  occurred.  I  think  we  may 
readily  agree  that  it  is  rare  to  find  a  case  of  high-grade  hereditary  microphthalmos 
unaccompanied  by  other  gross  developmental  defect;  on  the  other  hand,  if  we  can 
trust  our  records,  the  associated  defect  is  very  generally  confined  to  the  eyeball,  and 
it  is  surprising  to  find  so  little  evidence  of  the  occurrence  of  such  abnormalities  as 
hare-lip  and  cleft  palate,  or  digital  anomalies,  in  association  with  microphthalmos.  It 
is  true  that  the  cases  of  my  series  are  generally  described  by  an  ophthalmologist, 
who  may  well  have  failed  to  consider  the  question  of  associated  bodily  deformities, 
but  he  would  be  unlikely  to  pass  over  so  gross  a  deformity  as  hare-lip  or  cleft  palate 
without  notice  if  such  were  present,  yet  in  the  whole  series  of  cases  I  find  only  one 
example  of  an  associated  hare-lip  and  no  single  recorded  case  of  cleft  palate.  Turning 
to  the  section  on  Hare-lip  and  Cleft  Palate  in  The  Treasury  of  Human  Inheritance, 
Vol.  I,  I  find  no  fewer  than  12  microphthalmia  individuals  amongst  122  isolated  cases 
of  hare-lip  and  cleft  palate;  the  number  of  cases  presented  here  in  which  a  highly 
arched  palate1  is  described  and  in  which  some  anomaly  of  the  teeth  is  noted,  suggest 
some  developmental  instability  in  these  regions  which  might  well  lead  us  to  look  for 
references  to  cleft  palate,  but  I  think  it  is  clear  that  in  hereditary  microphthalmos 
there  is  no  evidence  of  an  associated  liability  to  this  defect. 

With  regard  to  anomaly  in  the  dental  system,  White  Cooper  wrote'2 :  "In  every 
case  of  double  microphthalmos  which  has  fallen  under  my  notice,  there  has  been 
imperfect  dental  development The  teeth,  in  such  cases,  are  small,  jagged,  dis- 
coloured and  soon  decay  :    the  cause  which  impedes  the  due  development  of  the 

1  I  do  not  know  what  constitutes  a  highly  arched  palate  or  according  to  what  standards  the  common 
references  to  its  existence  in  medical  literature  are  based. 

2  Bibl.  No.  40. 


Table  showing  the  Defects  found  associated  ivith  Cases  of  Hereditary  Microphthalmos. 


t 

Associated  Defects* 

No. 

of  individuals 

6 

? 

<3 

Unilateral  anophthalmia  with  gross  defects  in  the  other  microphthal- 

mia or  rudimentary  eye 

4 

5 

— 

Cataract 

7 

10 

6 

„         with  aniridia 

1 

— 

— 

„            „     aniridia  and  defective  teeth 

1 

2 

— 

„            „     aniridia  and  corneal  defects 

2 

— 

— 

„     aniridia  and  strabismus 

1 

— 

— 

„            „     aniridia,  ptosis,  high  arched  palate 

1 

— 

— 

„            „     aniridia,  ptosis,  ectopia  lentis,  high  arched  palate,  de- 

fective dentine 

— 

1 

— 

„            ,,     aniridia,  ectopia  lentis,  high  arched  palate,  defective 

dentine 

— 

1 

— 

„            ,,     colobomata  of  iris  or  choroid 

2 

1 

— 

„            „     colobomata  and  high  arched  palate 

1 

— 

— 

„            „     colobomata  of  iris  and  .lens 

1 

— 

— 

„            „     colobomata,    strabismus,    retinitis    pigmentosa,    high 

arched  palate 

— 

1 

— 

,,            ,,     corectopia  and  high  myopia 

1 

— 

— 

,,           ,,    corectopia  and  ptosis 

— 

1 

— 

„            „     corectopia,  high  myopia,  choroidal  atrophy,  strabismus 

1 

— 

— 

„            „     corectopia,  high   myopia,   choroidal  atrophy,  ectopia 

lentis 

— 

1 

— 

,,            ,,     corectopia,  myopia,  choroidal  atrophy,  tremulous  iris 

1 

— 

— 

,,            ,,     corectopia,  ill-developed  iris,  strabismus 

— 

1 

— 

„            „     corectopia,  strabismus,  persistent  pupillary  membrane 

— 

1 

— 

,,            ,,     corectopia,  strabismus,  ill-developed  iris,  high  arched 

palate,  badly  placed  teeth,  mental  weakness 

— 

1 

— 

„            ,,     colobomata,  no  central  fixation,  anomalous  skull 

— 

1 

— 

,,            „     oval  pupil,  gerontoxon,  anomalous  skull 

1 





,,            ,,     glaucoma,  high  hypermetropia,  defective  teeth 

— 

1 

— 

„           „     high  myopia 

— 

1 

— 

,,            ,,     strabismus 

— 

1 

— 

„            „     strabismus  and  mental  defect 

1 





„           „     anomaly  in  skull 

1 

— 

— 

Aniridia 

— 

4 

— 

,,         with  ectopia  lentis 

— 

1 

— 

„            ,,      aphakia 

— 

1 

— 

„           „     deaf-mutism 



1 

— 

Colobomata  of  iris  or  choroid 

1 

3 

— 

„             with  corectopia 

— 

1 

— 

„               ,,    strabismus 

— 

2 

— 

,,                „     opaque  nerve  fibres 

— 

1 

— 

„                ,,     high  arched  palate 

— 

2 

— 

,,                „    hare-lip 

1 

— 

— 

„                „     deaf-mutism,  talipes  equinus,  etc. 

1 

— 

— 

Corectopia 

— 

1 

— 

„           with  atrophic  irides 

— 

2 

— 

,,              ,,     choroidal  atrophy 

— 

1 

— 

,,              „     high  myopia  and  albinism 

— 

1 

— 

,,              ,,     high  myopia  and  choroidal  atrophy 

— 

1 

— 

„              „     high  myopia,  choroidal  atrophy,  ptosis,  high  arched 

palate 

1 

— 

— 

,,              ,,     myopia  and  conical  cornea 

— 

2 

— 

,,              „     ptosis 

— 

1 

— 

„              ,,     aphakia 

— 

1 

— 

„              ,,     blue  sclerotics 

1 

— 

— 

High  myopia  with  strabismus  and  aphakia 

2 

— 

— 

High  hypermetropia 

2 

2 

— 

„                   with  epicanthus 

2 

— 

— 

„                      ,,     strabismus  and  defect  in  macula 

— 

1 

— 

„                      „     remains  of  hyaloid  artery 

— 

1 

— 

,,                      ,,     dental  anomalies 

1 

— 

— 

,,                     „     mental  defect 

— 

1 

— 

Glaucoma 

1 

1 

— 

Epicanthus 

2 

— 

— 

„             with  persistent  pupillary  membrane 

— 

1 

— 

Corneal  opacities 

1 

3 

— 

Ptosis 

1 

— 

— 

Strabismus 

— 

1 

— 

Deformity  of  skull 

— 

1 

— 

Deafness,  with  nystagmus  and  very  bad  vision 

1 

— 

— 

45 

68 

6 

*  The  full  appreciation  of  the  significance  of  these  associated  defects  can  only  be  gleaned  through  an  examination 
of  their  relationships  in  the  pedigrees  appended. 
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globe  of  the  eye... influences  the  growth  of  the  teeth ;... many  of  these  children  are 
stunted  in  stature,  bow-legged  or  knock-kneed,  of  wayward,  irritable  temper,  and 
not  infrequently  obtuse  in  intellect."  We  do  not  know  how  many  cases  of  double 
microphthalmos  this  author  had  seen,  but  the  condition  is  rare  and  the  observation 
may  be  of  limited  significance;  he  describes  four  cases  in  his  paper,  three  of  whom 
were  siblings.  I  can  only  add  that  among  my  119  analysed  cases,  dental  anomalies 
are  described  in  two  males  and  six  females  belonging  to  four  families.  Usher  made 
a  special  examination  of  the  teeth  in  four  members  of  the  family  described  under 
Fig,  982,  and  found  no  anomalies  in  the  dental  system ;  but  I  have  no  reason  to 
believe  that  more  than  very  few  cases  of  my  series  have  been  demonstrated  to  have 
normal  teeth;  I  suspect  that,  if  looked  for,  dental  anomalies  would  be  found  to  occur 
with  considerable  frequency  in  the  general  population.  With  the  possible  exception 
of  dental  or  palatal  anomalies,  mental  defect,  deaf-mutism  or  other  anomalies  outside 
the  eyeball  do  not  occur  in  association  with  microphthalmos  with  any  significant 
frequency,  as  far  as  can  be  judged  from  the  published  accounts  of  cases. 

On  consideration  of  the  associated  defects  in  the  eyeball  it  is  at  once  evident  that 
the  defect  is  rarely  purely  quantitative.  The  microphthalmia  eye  of  our  series  is  not 
merely  a  small  eye,  but  is  usually  an  ill-developed  eye  showing  multiple  qualitative 
defects,  or  indeed  may  be  so  completely  disorganised  as  to  render  the  identification  of 
parts  difficult  or  impossible.  The  most  commonly  described  associated  defects  in  the 
eyeball,  when  analysis  is  possible,  concern  the  lens  and  the  iris,  the  former  exhibiting 
some  type  of  cataract,  which  may  be  congenital  or  occur  early  in  life  ;  capsular 
cataract  is  often  described  ;  in  a  few  cases  the  senile  type  of  cataract  is  suggested ; 
some  defect  of  the  lens,  with  or  without  other  anomalies,  is  described  in  no  fewer 
than  58  of  our  119  analysed  cases  of  microphthalmos.  Again,  57  cases  show  some 
associated  defect  in  the  development  of  the  iris  which  may  vary  from  complete 
aniridia  through  various  degrees  of  colobomata  to  a  simple  corectopia  ;  of  the  21  cases 
of  corectopia,  the  displacement  was  upwards  and  inwards  in  nine  cases,  inwards  in 
seven  cases,  and  was  generally  of  a  very  noticeable  character.  The  association  of 
microphthalmos  with  anomalies  of  the  iris,  when  it  exists,  is  an  extremely  intimate 
one,  and  it  is  often  immaterial  whether  the  pedigree  is  classed  under  the  heading  of 
the  particular  iridal  defect  or  under  microphthalmos,  so  closely  are  the  two  conditions 
linked1  (see  for  example  Fig.  942  under  microphthalmos,  Fig.  1106  or  Fig.  1116 
under  aniridia,  or  Fig.  1158  under  coloboma  iridis).  Other  anomalies  found  in  the 
eyeball  in  association  with  microphthalmos  include  strabismus  in  14  cases,  ptosis  in 
six  cases,  corneal  defects  in  eight  cases ;  anomalies  in  refraction  are  common,  but 
high  hypermetropia  or  high  myopia  occur  with  a  similar  frequency  ;  there  is  some 
evidence  that  high  refractive  errors  of  either  type  tend  to  be  linked  with  the 
microphthalmic  condition  in  pedigrees  in  which  they  occur;  Usher's  pedigree  showing 
microphthalmos  with  myopia  and  corectopia  is  the  best  example  showing  linkage  of 
these  three  conditions ;  this  author  considers  the  source  of  the  myopia  in  his  cases, 

1  1  have  adopted  the  policy  in  such  cases  of  publishing  the  pedigree  under  the  heading  to  which  it  is 
relegated  by  its  recorder. 
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concluding  that  it  is  axial  in  character  and  not  resulting  from  corneal  or  lenticular 
anomalies. 

It  is  not  within  the  scope  of  this  work  to  investigate  the  pathogenesis  of  con- 
genital anomalies,  but  undoubtedly  the  examination  of  the  microphthalmia  eye  with 
its  multiple  associated  anomalies  presents  an  intensely  interesting  study  from  this 
point  of  view;  in  particular  one  observation  seems  to  me  to  be  of  significance:  it  is 
the  total  absence  from  my  series  of  cases  of  any  description  of  an  associated  orbital 
cyst.  Usher  definitely  notes  the  absence  of  cyst  formation  in  his  cases  of  Fig.  982  ; 
further,  in  no  case  in  the  literature,  to  my  knowledge,  in  which  cyst  formation  is 
described  in  connection  with  a  microphthalmia  eye,  is  a  hereditary  history  given ; 
I  think  it  probable  that  the  microphthalmic  eye  with  cyst  formation  is  not  a 
hereditary  condition  and  has  a  totally  different  etiological  significance  from  the  cases 
of  my  series. 

Another  observation,  which  seems  to  me  to  be  of  great  interest,  is  the  rarity  with 
which  glaucoma  occurs  in  individuals  with  microphthalmos  of  hereditary  origin;  if 
the  small  eye  predisposes  to  glaucoma,  as  Priestley  Smith's  investigations  give  reason 
to  suppose1,  it  would  appear  that  the  association  is  not  due  to  smallness  of  the  eye, 
but  perhaps  to  a  disproportion  of  parts  constituting  the  eye.  May  we  deduce  that  the 
microphthalmic  eye  of  our  cases  is,  for  all  its  many  failings,  a  better  proportioned  eye 
than  the  small  eye  which  develops  glaucoma  ?  I  shall  return  again  to  this  point  in 
the  section  below  dealing  with  hereditary  glaucoma. 

There  may  be  seen  at  the  Royal  College  of  Surgeons  a  beautiful  skeleton  of 
Caroline  Crachami3,  an  ateleiotic  dwarf,  aged  9  years,  of  stature  19 '5  inches;  this 
child  must  have  had  a  truly  microphthalmic  eye,  for  the  orbits  are  in  proportion 
to  the  skeleton.  I  have  sought  in  vain  for  accounts  of  defective  vision  or  anomalies 
in  the  eyeball  in  such  cases  ;  one  is  repeatedly  driven  to  the  conclusion  that  our 
cases  belong  to  a  small  group,  exhibiting  an  extreme  grade  of  defect,  which  are 
inadequately  described  under  so  general  a  title  as  microphthalmos. 

To  sum  up  the  chief  points  of  interest  concerning  the  question  of  associated 
anomalies  in  the  microphthalmic  eye,  I  would  emphasise  : 

(a)  The  great  number  of  cases  showing  some  intimately  linked  defect  in  the 
development  of  the  iris. 

(6)    The  large  proportion  of  cases  exhibiting  defect  in  the  lens. 

(c)  The  lack  of  uniformity  in  the  high  associated  errors  of  refraction  from  one 
pedigree  to  another,  though  the  same  type  of  error  tends  to  occur  within  the  family. 

(d)  The  absence  of  orbital  cysts. 

(e)  The  rarity  of  the  occurrence  of  glaucoma. 

(/)  A  profound  interference  with  the  development  of  the  eyeball  would  appear  to 
be  compatible  with  perfect  development  of  the  rest  of  the  body,  and  has  rarely  been 
demonstrated,  so  far  as  can  be  judged  from  published  records,  to  be  associated  with 
any  other  severe  grade  of  deformity,  in  cases  which  have  survived  to  be  described. 

1  Bibl.  No.  107. 

2  A  photograph  of  this  skeleton  appeared  in  The  Treasury  of  Human  Inheritance,  Vol.  i,  Plate  Z. 
b.  t.  56 
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Symmetry  in  Microphthalmos.  There  is  no  doubt  that  in  hereditary  microphthal- 
mos, as  in  the  normal -sized  eye,  symmetry  is  generally  a  striking  feature,  extending 
to  all  grades  of  the  defect.  In  anophthalmos  both  eyes  are  commonly  absent;  both 
eyes  may  be  rudimentary  ;  both  eyes  may  be  blind  at  birth  ;  both  eyes  are  like  very 
small  green  peas  in  size  ;  both  corneae  may  be  pear-shaped  and  present  identical 
small  measurements;  or  the  grade  of  defect  may  be  slight  in  each  eye;  the  associated 
anomalies  too  are  very  commonly  bilateral.  Cases  however  are  not  rare  in  which 
a  marked  asymmetry  is  presented,  and  when  this  occurs  it  is  frequently  noted  in 
more  than  one  member  of  the  affected  family;  such  cases  are  described  in  15  females 
and  nine  males  belonging  to  11  families  of  my  series,  which  provides  a  by  no  means 
negligible  percentage  from  only  190  individuals.  Some  analysis  of  these  cases  is 
given  in  the  following  table.  A  striking  feature  of  this  table  is  the  frequency  of 
Examples  of  Asymmetry  in  Hereditary  Microphthalmos. 


No. 

Pig. 

Case 

Sex 

Eight  Eye 

Left  Eye 

Remarks 

1 

961 

1.1 

S 

Anophthalmos 

Normal,  good  vision 

Grandfather  to  No.  2 

2 

JJ 

III.  1 

? 

Anophthalmos 

Rudimentary 

See  No.  1 

3 

957 

II.  2 

? 

Rudimentary 

Normal  size,  nystagmus 

Son      with      bilateral 
anophthalmos 

4 

973 

I.  1 

? 

Normal  size 

Deeply  sunken,  very  re- 
duced globe 

Mother  to  Nos.  5  and  6 

5 

)> 

II.  2 

? 

Rudimentary 

Anophthalmos 

See  Nos.  4  and  6 

6 

)! 

II.  3 

? 

Rudimentary 

Anophthalmos 

See  Nos.  4  and  5 

7 

980 

II.  1 

O* 

Size  of  a  pea,  blind 

Anophthalmos 

Brother  to  No.  8 

8 

>> 

II.  2 

? 

Size  of  a  pea,  blind 

Anophthalmos 

See  No.  7 

9 

1170 

II.  2 

? 

Normal  size,  opaque  nerve 
fibres 

Microphthalmos,       colo- 
boma  iridis 

Sister  to  No.  10 

10 

» 

II.  3 

? 

Slight      microphthalmos 
with     colobomata     and 
cataract;  vision  always 
bad 

Rudimentary 

See  No.  9 

11 

1158 

II.  2 

6 

Normal  size,  good  vision 

Microphthalmos,        colo- 
boma  iridis,  cataract 

Uncle  to  No.  12 

12 

)> 

III.  3 

9 

Microphthalmos,  colobo- 
mata, strabismus 

Normal  size,  colobomata 

See  No.  11 

13 

1161 

III.  5 

? 

Normal  size,  good  vision 

Microphthalmos,  colobo- 
mata, etc. 

Aunt  to  No.  14 

14 

>» 

IV.  2 

9 

Normal  size,  saw  well 

Microphthalmos,  colobo- 
mata 

See  No.  13 

15 

958 

II.  2 

? 

No  anomaly 

Microphthalmos,        colo- 
boma  iridis,  corectopia 

Mother  to  No.  1G 

16 

)) 

III.  2 

6 

Microphthalmos 

Normal  size 

See  No.  15 

17 

974 

1.1 

? 

Microphthalmos,  colobo- 
mata 

Normal  size 

Mother  to  No.  18 

18 

!) 

II.  1 

o 

Microphthalmos,  colobo- 
mata 

Normal  size 

See  No.  1 7 

19 

982 

VI.  28 

? 

Very  small,  undeveloped, 
and  blind 

Small,    coloboma    iridis. 

Sister  to  Nos.  20—22. 
[A  sister  with  bilateral 

20 

»» 

VI.  29 

6 

Anophthalmos 

Small,  undeveloped,  and 
blind 

anophthalmos 
(See  Nos.  19,  21,  22 

21 

)) 

V  1 .  30 

6 

Size  of  a  large  pea,  un- 
developed, blind 

Anophthalmos 

See  Nos.  19,  20,  22 

22 

J  J 

VI.  31 

? 

Small,  undeveloped,  and 
blind 

V  -  " 

See  Nos.  19,  20,  21 

23  &  24 

978 

I.1&II.1 

6  6 

Unilateral  microphthalmo 

s  in  father  and  son 
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anophthalmos  and  of  very  high  grade  defect  in  cases  which  exhibit  asymmetry  ;  the 
severity  of  the  anomaly  may  affect  both  eyes  and  merely  differ  in  degree,  or  one  eye 
may  be  entirely  normal.  It  will  be  noted  that  in  only  one  case  is  the  asymmetry 
confined  to  a  single  member  of  the  affected  family. 

The  most  striking  and  valuable  illustration  of  asymmetry  is  provided  by  Usher's 
family  of  Fig.  982  and  Plate  B;  the  asymmetry  is  conspicuous  in  all  cases  except  in 
that  of  the  youngest  affected  child,  VI.  36,  with  bilateral  anophthalmos;  this  child  was 
too  restless  to  be  measured,  but  the  photograph  suggests  symmetry  in  the  two  eyes.  Usher 
took  rough  measurements  on  the  palpebral  fissures  and  orbits  of  the  other  affected 
members  of  the  family.  It  is  not  possible  from  any  data  known  to  me  to  determine 
within  what  limits  measurements  of  the  orbit  in  children  may  be  regarded  as  normal 
with  regard  to  size,  but  the  right  orbit  of  VI.  29,  aged  14,  is  undoubtedly  very 
anomalous  with  a  vertical  diameter  of  only  10  mm.  and  a  horizontal  diameter  of 
14  mm.;  in  each  child  the  more  grossly  undeveloped  eye  is  associated  with  a  smaller 
size  of  orbit  and  the  difference  in  the  orbital  measurements  on  the  two  sides  is  very 
significant,  as  will  be  seen  in  the  table  given  below.  Dr  Morant  estimates  that 
a  difference  greater  than  3  mm.  between  the  right  and  left  orbital  heights  or 
breadths  in  the  same  individual  would  probably  not  be  found  more  frequently  than 
about  once  in  a  normal  sample  of  1000  skulls. 

Orbital  measurements. 


Height  in  mm. 

Breadth  in  mm. 

Case 

Sex 

Age 

Right 

Left 

Difference 

Right 

Left 

Difference 

Remarks 

VI.  29 

VI.  30 

VI.  28 
VI.  31 

6 

¥ 

? 

14 
13 
16 
12 

10 
22 
25 
20 

14 
18 

28 
24 

4  mm. 
4  mm. 

3  mm. 

4  mm. 

14 
33 
28 
24 

24 
27 

28 

26 

1 0  mm. 
6  mm. 
0  mm. 
2  mm. 

Cases  of 
'  Fig.  982 

English  Adults  (a)  Spitalfields  (Biometrika,  Vol.  xxiii), 
(b)  Farringdon  Street  (Biometrika,  Vol.  xvin). 


Height  in  mm. 

Breadth  in  mm. 

Sex 

No. 

Mean 

Minimum 

No. 

Mean 

Minimum 

6(b) 

(124) 
(83) 
(32) 
(78) 

32-6 
34-3 
31-5 
33-7 

27-6 
27-5 
28-1 
29-2 

(109) 
(81) 
(32) 
(75) 

42-5 
42-3 
40-2 
40-3 

37-7 
38-8 
36-1 
36-0 

It  is  difficult  to  suggest  that  the  very  undersized  orbit  of  VI.  29,  aged  14,  has 
any  direct  bearing  on  the  accompanying  anophthalmos,  when  the  grossly  undeveloped 
right  eye  of  his  elder  sister,  VI.  28,  has  an  orbit  probably  within  normal  limits  with 
regard  to  size.  I  would  call  attention  to  the  fact  that  the  two  boys  of  this  family, 
with  the  most  asymmetric  orbits,  are  mentally  defective.  VI.  29  is  an  imbecile, 
VI.  30  shows  a  less  severe  grade  of  mental  defect.    Judging  from  the  photograph, 
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the  small  orbits  of  VI.  29  are  small  relatively  to  the  size  of  the  skull  and  are  not  part 
of  a  general  microcephaly.  The  stuck  from  which  these  children  came  carries  mental 
defect  on  both  sides  of  the  family,  and  it  will  be  seen  from  Usher's  widely  spread 
enquiries  that  no  fewer  than  39  cases  of  mental  defect  or  epilepsy  are  noted  in  the 
pedigree.  The  parents  of  the  affected  sibship  are  normal  and  of  the  66  members 
of  the  stock  examined  by  Usher  no  further  case  of  anomaly  of  the  eyes  was  discovered 
or  heard  of.  Thus  it  is  difficult  to  know  what  is  the  source  of  the  serious  eye  affection 
confined  to  the  single  sibship  VI.  28 — 37,  or  whether  it  bears  any  relation  to  the 
mental  defect  of  the  pedigree.  This  pedigree  is  of  very  great  value,  not  alone  for  the 
careful  examination  of  all  members  of  the  affected  sibship  and  the  photographs  of  each 
individual,  but  also  for  the  unique  opportunity  provided  to  study  the  nature  of  the 
ancestry  at  the  back  of  so  defective  a  single  family. 

Vision  in  Cases  of  Hereditary  Microphthalmos.  It  is  quite  clear  that  the  vision 
in  this  condition  is  in  the  great  majority  of  cases  extremely  bad  throughout  life.  In 
many  cases  no  definite  statement  regarding  vision  is  provided,  but  in  some  of  these 
the  deformity  is  severe  and  no  doubt  the  visual  defect  is  correspondingly  high 
grade ;  in  other  cases  no  examination  has  been  made,  or  the  affected  individual  is 
too  young  to  test;  26  cases,  in  which  no  statement  regarding  vision  is  given,  suffered 
from  cataract  with  or  without  other  anomalies  and  certainly  had  grave  visual  ineffi- 
ciency. I  have  no  reason  to  regard  the  cases  for  which  no  information  is  given  as 
selected  in  any  way,  or  likely  to  present  worse  or  better  vision  on  the  average  than 
the  cases  of  which  we  have  some  definite  knowledge,  which  are  analysed  under  broad 
categories  in  the  table  below.  In  addition  to  the  cases  included  in  this  table,  five 
individuals  with  unilateral  microphthalmos  had  good  vision  in  the  unaffected  eye; 
nine  members  with  bilateral  anophthalmos  were  of  course  without  vision. 

Vision  in  Cases  of  Microphthalmos. 


6 

V 

3 

Totals 

Remarks 

Blind  from  birth 
Blind  or  nearly  blind 
Blind  in  one  eye 

Vision  "very  bad"  or  "always  bad" 
Vision  good  early  in  life 
V  ision  =  % — jff  in  each  eye 
Vision  good 

17 
11 

2 

6 

3 
3 

7 

14 
6 

4 
4 
4 
1 

9 

33 

25 

8 

10 
4 
7 
4 

5  with  unilateral  anophthalmos 
Includes  V.  =  pd.,  V.  =  /„  or  less 
In  other  eye  V.  =  £,  T\,  T\,  J§,  £s> 
Ai  A.   "always  bad" 

Cataract  later  in  all 
Cataract  in  one  case 
All  members  of  one  family 

42 

40 

9 

91 

Surely  few  other  hereditary  eye  anomalies  lead  to  so  much  visual  incapacity  as 
this,  but  we  must  always  remember  that  defective  vision  need  not  follow  from 
smallness  of  the  eye,  except  in  extreme  cases ;  it  is  the  mal-developed  eye  with  its 
multiple  anomalies  rather  than  the  microphthalmia  eye  which  is  responsible  for  the 
high  grade  functional  incapacity  exhibited  in  the  table  above. 

Sex  incidence  and  the  Inheritance  of  Microphthalmos.  Of  164  examples  of 
hereditary  microphthalmos  for  which  the  sex  is  known,  74  are  males,  90  are  females, 
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giving  a  male  sex-incidence  of  45*1  ±2'6  °/0-  Thus  we  have  some  actual  excess  of 
females  in  this  short  series,  which  however  cannot  be  regarded  as  demonstrating  an 
increased  incidence  amongst  females  in  general,  having  regard  to  the  probable  error ;  we 
can  however  state  that  microphthalmos  is  not  one  of  the  conditions  to  which  the  male  sex 
is  predominantly  exposed.  On  considering  the  sex  responsibility  for  the  transmission 
of  the  defect,  I  find  some  actual  excess  of  cases  transmitted  by  females,  but  the 
numbers  are  so  few  that  it  would  be  unwise  to  generalise  from  them  ;  I  would  prefer 
to  leave  it  that  either  sex  may  readily  transmit  to  their  offspring.  The  figures  on 
which  these  statements  are  based  are  as  follows,  but  they  must  be  regarded  as 
provisional  only: 


6 

? 

a 

Totals 

Mother  affected 

16 

19 

5 

40 

Father  affected 

8 

19 

3 

30 

Transmission  probably  through  unaffected  Mother 

12 

7 

2 

21 

„                   „                   „                   Father 

5 

9 

— 

14 

Source  indeterminate 

32 

36 

16 

84 

Usher's  history  to  five  generations,  Fig.  942,  provides  the  most  fully  worked  out 
pedigree  yet  published  showing  transmission  of  the  defect ;  in  this  case  each  affected 
member  has  an  affected  parent  and  no  unaffected  member  has  transmitted  the  defect; 
moreover  each  of  the  five  married  microphthalmic  members  has  affected  offspring. 
These  facts  do  not  always  hold ;  Fig.  943,  by  Cunier,  and  Fig.  950,  by  Ash, 
provide  examples  showing  the  transmission  through  normal  females  of  affected  stocks  ; 
Fig.  947,  due  to  Martin,  presents  an  affected  member  who  has  only  normal  offspring 
in  a  history  extending  through  three  generations;  such  examples  however  are  very 
infrequent.  Occasionally  the  affection  appears  to  be  confined  to  a  single  sibship,  as 
seen  in  Usher's  case  (Fig.  982),  in  Wolff's  case  in  the  offspring  of  two  unaffected 
first  cousins  (Fig.  949),  or  in  Stuelp's  case  (Fig.  944);  the  father  in  the  latter  case 
was  alcoholic  and  there  was  some  suspicion  of  syphilis,  eight  of  the  14  members  of  the 
affected  sibship  died  young,  but  there  was  no  history  of  miscarriage  on  the  mother's 
part;  the  collateral  history  was  not  investigated  in  either  Wolff's  or  Stuelp's  cases, 
but  in  each  of  these  families  affected  individuals  were  married  and  had  only  normal 
offspring.    A  further  analysis  of  pedigrees  is  provided  in  the  following  table  : 


Parentage 

No.  of 
Sibships 

Offspring 

Average  Size 
of  Family 

Affected 

Normal 

Percentage 
Affected 

One  Parent  affected 
Neither  Parent  affected 
Mother  or  Mother's  stock  affected 
Father  or  Father's  stock  affected 

29 
33 
32 

15 

64 
79 
62 
35 

59 

82 
63 
37 

52-0  +  3-0 
49-1  +  2-7 
49  6  +  3-0 
48-6  +  4-0 

4-2 

4-9 
3-9 

4-8 

Such  tentative  conclusions  as  may  be  deduced  from  these  figures  suggest  that 
roughly  50  °/o  of  the  sibship  is  affected  on  the  average,  and  that  this  percentage  in 
the  general  population  of  affected  families  is  not  significantly  increased  when  one 
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parent  is  affected;  nor  does  the  mother  appear  to  transmit  the  defect  to  a  higher 
proportion  of  her  offspring  than  does  the  father.  I  would  however  emphasise  the 
need  for  an  examination  of  the  individual  pedigrees  and  for  the  realisation  that  in 
certain  cases  all  members  of  a  sibship  may  be  affected,  or  again  only  one  of  a  large 
family  may  show  the  defect;  the  proportion  of  affected  in  particular  cases  may,  and 
indeed  does,  vary  between  very  wide  limits. 

Hereditary  Megalocornea. 

If  it  is  difficult  to  write  more  than  tentatively  regarding  the  inheritance  of  micro- 
phthalmos, it  is  so  much  more  difficult  to  write  at  all  on  megalocornea  that  I  would 
prefer  not  to  include  any  consideration  of  the  condition  in  this  volume.  Several 
interesting  pedigrees  however  have  been  worked  out  with  great  care,  under  this  title, 
and  ophthalmologists  appear  to  be  agreed  upon  the  existence  of  the  anomaly,  and  its 
distinction  from  buphthalmos.  Whether  the  anomaly  depends  upon  the  absolute  size 
of  the  cornea,  or  on  the  large  size  of  the  cornea  relatively  to  the  eyeball,  it  is  one 
which  may  very  reasonably  be  expected  to  occur,  and  it  is  evident  that  in  the  large 
majority  of  published  cases  the  absolute  size  of  the  cornea  is  large,  whatever  the 
relative  size  may  be.  My  chief  anxiety  is  concerned  with  the  fact  that  if  the  true 
anomaly  consists  in  the  relatively  large  cornea,  then  measurements  on  the  cornea 
alone  are  not  adequate  criteria  on  which  to  base  a  diagnosis,  and  a  number  of 
individuals,  who  are  classified  as  "normal"  in  the  accompanying  pedigrees,  may  not 
with  accuracy  be  placed  in  this  category.  I  propose  then  to  present  the  few  published 
pedigrees  known  to  me,  but  do  not  claim  to  have  made  an  exhaustive  search  in  the 
literature  for  histories.  The  condition  is  evidently  very  rare,  but  I  think  the  small 
amount  of  material  collected  is  of  considerable  interest  from  the  comparison  it 
provides  with  cases  of  hereditary  buphthalmos,  and  in  the  sharply  contrasting  pictures 
presented  by  the  too  small  and  the  too  large  eyes,  not  only  from  the  point  of  view  of 
their  mode  of  inheritance  but  with  regard  to  the  frequency  of  associated  defect  and 
disability. 

It  would  be  of  interest  to  have  orbital  measurements  on  some  of  the  more  striking- 
cases  of  megalocornea,  for  exophthalmos  is  rarely  described,  and  the  size  of  the  orbit 
would  perhaps  provide  some  indication  as  to  whether  or  no  the  whole  eyeball  takes 
part  in  the  enlargement.  In  favour  of  the  view  that  perhaps  the  eye  is  a  malpropor- 
tioned  eye,  characterised  by  an  anomalous  overgrowth  of  the  cornea,  is  the  fact 
that  in  cases  of  removal  of  the  lens  for  cataract  operation  no  enlargement  of  the 
lens  has  been  found ;  further,  the  common  description  of  a  tremulous  iris  is  evidence 
that  the  lens  is  not  in  a  position  to  support  the  iris  as  in  the  normal  eye. 

Earlier  writers  appear  to  have  regarded  the  rare  cases  of  this  anomaly  as  healed 

examples  of  congenital  buphthalmos  ;   this  is  not  to  be  wondered  at  when  isolated 

cases  are  under  consideration,  but  on  the  accumulation  of  records  it  became  evident 

that  the  two  conditions  were  markedly  differentiated  and  presented  little  in  common. 

In  1889  Horner1  writes: 

1  liibl.  No.  102. 
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"Die  reine  Cornea  globosa,  deren  scharfe  Abgrenzung  und  absolute  Durchsiclitigkeit  durch  raehrfache 
Beobachtung  festgestellt  isfc,  kann  sich  durchs  ganze  Leben  als  eine  blosse  Vergrosserung  der  Basis  dor 
Cornea  sowohl  beiderseits  als  auf  einem  Augen,  haufig  bei  mehreren  Gliedern  derselben  Familie,  forter- 
halten  und  einzig  durch  die  Veranderung  der  Refraction  und  im  spatern  Leben  sich  aussernde  Disposition 
zu  Cataract,  und  zwar  leicht  bewegliche  Cataract  fiir  die  Leistungsfahigkeit'des  Auges  bedeutsam  werden." 

More  recently  Seefelder  and  Kestenbaum  have  enumerated  the  criteria  which  dif- 
ferentiate the  two  conditions;  Seefelder  in  19161  gives  ten  characteristics  by  which 
megalocornea  differs  from  buphthalmos:  (l)  the  absence  of  corneal  opacities  or  tears 
in  Descemet's  membrane;  (2)  the  absence  of  widening  of  the  limbus,  in  spite  of  the 
enlargement  of  the  anterior  part  of  the  eye;  (3)  the  sharp  definition  of  the  corneo- 
scleral margin;  (4)  the  normal  appearance  of  the  sclera  in  the  region  of  the  anterior 
chamber ;  (5)  the  absence  of  any  excavation  of  the  optic  nerve  ;  (6)  the  absence 
of  functional  disturbance;  (7)  the  relatively  high  astigmatism  not  against  the  rule 
as  in  hydrophthalmos  ;  (8)  the  radius  of  curvature  of  the  cornea  is  rather  shortened 
than  increased  ;  (9)  the  tension  of  the  eyeball  is  normal ;  (10)  the  symmetry  in  the 
proportions  of  the  two  eyes. 

Kestenbaum,  in  19192,  published  the  following  table: 


Megalocornea 

Hydrophthalmos  * 

a 
b 
c 
d 
e 
f 

Nearly  always  in  males 
Nearly  always  bilateral 
Nearly  always  symmetrical 
Corneal  curvature  usually  normal 
Frequent  embryontoxon  f 
Largely  hei'editary 

Males :  Females  =  5:3 

35  °/o  unilateral 

The  two  eyes  usually  differ 

Corneal  curvature  markedly  diminished 

No  embryontoxon 

Rarely  hereditary 

9 

Megalocornea  occurs  in  widely-spread  family  histories  without  a  single  case 
.developing  into  hydrophthalmos 

*  More  commonly  described  as  Buphthalmos  in  this  country. 

t  A  congenital  opacity  of  the  cornea  similar  in  appearance  to  arcus  senilis. 

I  would  further  call  attention  here  to  the  marked  contrast  shown  by  the  few 
pedigrees  of  the  two  conditions  given  on  Plates  LXVI  and  LXVII ;  it  seems 
evident  that  cases  of  buphthalmos  are  commonly  confined  to  a  single  sibship.  This 
apparent  difference  in  the  mode  of  inheritance  can  only,  within  limits,  be  accepted  as 
a  differentiating  criterion,  as  the  reader  will  agree,  in  consideration  of  the  difference 
shown  in,  for  example,  pedigrees  of  congenital  stationary  night-blindness  of  the  two 
types  or  in  those  of  hereditary  optic  atrophy  in  Europe  and  Japan.  Moreover, 
buphthalmos  is  often  associated  with  extreme  disability  and  disfigurement, .  which 
must  influence  the  marriage  incidence  amongst  its  population ;  I  have  few  records  of 
cases  in  which  buphthalmic  people  with  affected  siblings  have  married  and  had 
offspring,  and  have  not  a  single  case  of  a  family  history  of  the  disease  really  fully 
investigated ;  we  have  no  knowledge  of  the  nature  of  the  stocks  in  which  these 
isolated  families,  showing  multiple  cases  of  buphthalmos,  occur.  Speaking  generally, 
the  sex-incidence  and  hereditary  characters  of  a  disease  are  not  trustworthy  guides 
as  differentiating  criteria  with  regard  to  its  pathological  or  anomalous  nature. 
1  Bibl.  No.  221.  2  Bibl.  No.  230. 
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On  examination  of  the  ten  pedigrees  of  megalocornea  appended,  it  will  be  seen 
that  the  cases  described  as  affected  include  53  males  and  six  females,  giving  a  male 
sex-incidence  of  8  9 '8  °/o.  A  percentage  based  on  such  small  numbers  can  only  be 
regarded  as  provisional,  but  the  value  provided  is  in  keeping  with  the  sex-incidence 
found  for  other  conditions  generally  described  as  sex-limited,  and  in  particular  closely 
resembles  that  given  for  colour-blindness  in  Part  n  of  this  volume.  It  is  of 
significance  that  all  the  six  affected  females  have  an  affected  parent,  and  that  two  of 
the  cases,  V.  25  and  26  of  Fig.  985,  have  an  affected  father  and  a  mother  of  affected 
stock :  this  again  strikingly  recalls  the  case  of  colour-blindness  in  which  condition  an 
affected  father  with  a  mother  of  affected  stock  so  generally,  but  not  invariably,  led 
to  the  occurrence  of  the  relatively  rare  cases  of  colour-blindness  in  women. 

Corneal  measurements  were  taken  on  G3  eyes  of  32  affected  members  of  the 
pedigrees ;  they  vary  between  a  minimum  value  of  12*0  mm.  to  a  maximum  diameter 
of  18*0  mm.;  54  of  the  measurements  were  13*0  mm.,  or  greater  than  this,  and  it  will 
be  seen  from  an  examination  of  Peter's  measurements  on  1024  eyes  that  no  single 
case  of  his  series  had  a  corneal  diameter  as  great  as  13*0  mm.;  the  measurements  do 
for  the  most  part  suggest  that  the  absolute  size  of  the  cornea  is  anomalous  but 
I  have  no  means  of  judging  what  its  size  relative  to  the  eyeball  may  be.  Gronholm 
definitely  states  that  there  was  no  exophthalmos  in  his  cases  of  Fig.  985,  and  that 
the  enlargement  belonged  to  the  corneae  and  not  to  the  globe  of  the  eye,  whereas 
Bondi  notes  of  his  two  cases  belonging  to  Fig.  990  that  the  whole  eyeball  was 
enlarged.  It  is  interesting  that  of  the  two  most  extreme  cases,  in  which  the  corneal 
diameters  measured  18*0  mm.,  one  case,  II.  1,  of  Fig.  986,  had  at  the  age  of  16 
R.V.  =T6^,  L.V.  =-§;  the  other  extreme  case,  II.  1,  of  Fig.  989,  aged  44,  had  seen 
well  up  to  the  age  of  34,  after  which  cataract  developed  and  the  left  eye  became 
phthisical  following  operation. 


Some  Characteristics  of  the  Megalocornic  Eye  in  66  Cases. 


Corneal  Diameter 

No.  of 

Depth  of 

No.  of 

No.  of 

in  mm. 

eyes 

Anterior  Chamber 

Cases 

Vision 

Cases 

12-0— 12-75 

9 

"Very  deep" 

5 

No  complaints  of  sight 

1 

13-0— 13-75 

29 

"Deep" 

10 

Blind  in  old  age 

2 

H.0—H-75 

14 

5-5  mm. 

2 

Perception  of  light 

1* 

15-0—15-75 

1 

5-0  mm. 

5 

Saw  well  till  age  34 

It 

16-0—16-75 

4 

4-5  mm. 

3 

Good 

3| 

170—17-75 

2 

3-0  mm. 

1 

fi          6 

12 

18-0—18-75 

4 

No  statement 

40 

6          5 

l  a  >  i  s 

No  statement 

18 

28 

%  Young  children. 


*  Glaucoma.  t  Cataract. 

The  corneal  enlargement  in  these  cases,  so  far  as  can  be  judged  from  the  histories, 
is  entirely  consistent  with  the  criteria  enumerated  by  Seefelder;  in  no  single  case  is 
any  corneal  opacity,  or  thinning  of  the  sclera,  or  stretching  of  the  limbus  noted.  With 
regard  to  the  depth  of  the  anterior  chamber,  no  statement  is  made  in  the  majority  of 
cases,  but  I  think  it  may  be  accepted  that  the  chamber  is  deeper  than  normal  in  cases 
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of  megalocornea ;  it  is  difficult  to  see  from  a  consideration  of  simple  proportions  how 
it  can  be  otherwise,  for  a  cornea  with  enlarged  base  and  a  normal  or  not  increased 
radius  of  curvature  must  in  the  absence  of  other  abnormalities  have  a  deeper  anterior 
chamber,  if  absolute  measures  be  considered.  Parsons,  in  his  Text  Book  of  Ophthal- 
mology, gives  2*5  mm.  as  the  average  depth  of  this  chamber,  presumably  measured 
from  the  posterior  surface  of  the  cornea.  Donders1  gives  3*6  mm.  as  the  average  dis- 
tance between  the  middle  of  the  anterior  surface  of  the  cornea  and  the  anterior  surface 
of  the  lens. 

The  vision  in  megalocornea  is  evidently  not  uncommonly  a  little  below  normal, 
though  an  extreme  grade  of  the  anomaly  is  not  incompatible  with  good  vision ;  the 
source  of  the  frequent  deviation  from  perfect  vision  is  not  clear;  the  common  note  of 
a  tremulous  iris,  in  these  cases,  suggests  some  misfit  in  the  proportions  of  the  eye,  and 
that  the  lens  is  not  providing  the  normal  support  to  the  iris,  but  I  do  not  know  that 
this  fact  has  any  significant  bearing  on  the  reduction  of  visual  acuity.  In  twelve  of 
our  cases  the  irides  are  said  to  be  tremulous,  in  four  cases — of  the  same  pedigree, 
Fig.  983 — no  tremor  could  be  detected;  these  figures  provide  no  measure  of  the 
frequency  of  the  occurrence,  for  in  other  cases  no  statement  assuredly  cannot  be  taken 
to  indicate  no  tremor. 

The  apparent  freedom  from  associated  defects  in  the  megalocornic  eye  is  no  less 
striking  a  feature  than  their  variety  and  frequency  in  the  microphthalmic  eye;  no 
single  defect,  apart  from  the  iris  tremor,  which  indicates  malproportion,  can  be  pointed 
to  with  any  significant  frequency.  It  is  true  that  four  cases  of  cataract  have  been 
noted,  of  which  three  occur  in  one  pedigree,  Fig.  983,  and  two  cases  of  zonular  cataract 
are  described,  in  brothers  aged  6  and  7  years  respectively,  of  Fig.  985,  but  in  view  of 
the  iris  tremor  with  presumably  some  lack  of  instability  in  the  position  of  the  lens,  it 
is  only  surprising  that  more  instances  of  lens  defect  are  not  noted.  Treacher  Collins 
has  made  some  most  interesting  observations  on  the  growth  of  the  cornea2;  he  writes, 
"The  cornea  in  man's  eye  is  smaller  relatively  to  the  size  of  the  globe  than  in  any  other 
mammal.  In  all  mammals  below  man  the  diameter  of  the  cornea  measures  more  than 
half  the  antero-posterior  diameter  of  the  globe;  in  the  chimpanzee  it  is  about  half; 
in  man  alone  is  it  considerably  less  than  half."  Or  again  "From  the  sixth  month  of 
foetal  life,  when  the  anterior  chamber  is  first  formed,  to  the  end  of  the  second  year,  the 
growth  of  the  cornea  is  rapid;  during  that  time  it  doubles  its  size;  at  the  sixth  month 

of  foetal  life  the  diameter  is  5  "5  to  6  mm During  the  whole  of  foetal  life,  and  at  birth, 

the  diameters  of  the  cornea  measure  more  than  half  those  of  the  eyeball  whilst  in  the 
fully  developed  eye  they  are  less  than  half."  Treacher  Collins  suggests  that  the  in- 
crease in  the  size  of  the  cornea  of  the  megalocornic  eye  might  be  due  to  excessive 
growth  during  the  normal  time  of  its  expansion,  or  to  a  prolongation  of  the  usual 
period  of  growth ;  the  latter  suggestion  is  discountenanced  by  the  fact  that  the  condition 
is  marked  at  the  birth  of  the  affected  individuals.  Of  great  interest  too  is  Usher's 
description  of  enlarged  corneae  in  goldfish3;  he  tells  us  that  enlarged  and  bulging 

1  Accommodation  and  Refraction  of  the  Eye,  p.  38.    London,  1864. 

2  Bibl.  No.  234.  :i  Bibl.  No.  236. 
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corneae  in  fish  are  not  uncommon  and  may  arise  from  environmental  conditions;  it  is 
not  clear  whether  the  enlarged  corneae  in  his  five  goldfish  from  the  same  tank  are  or 
are  not  analogous  to  cases  of  megalocornea  in  man. 

With  regard  to  the  inheritance  of  megalocornea,  it  is  not  possible  to  draw  any 
general  conclusions  from  the  few  pedigrees  available,  though  some  individual  pedigrees 
are  of  great  interest  and  suggestiveness ;  a  few  facts  of  significance,  however,  may  be 

Analysis  of  Parentage  in  59  Cases  of  Megalocornea. 


Parentage 

s 

? 

3 

Remarks 

Mother  affected 

Father  affected 

Mother's  Stock  affected,  Parents  normal 

Both  Parents  normal,  no  knowledge  of  Stock 

5 

8 
24 

9 

1 
5 

l 

6 

All  cases  of  one  sibship  in 

Fig.  984 
5  $  and  2  $  of  Fig.  984 
In  9 cases  Maternal  Grand- 
fathers were  affected 

pointed  out.  It  will  be  seen  from  the  table  given  here  that  all  the  six  affected  females 
had  an  affected  parent ;  it  may  be  added  that  two  of  them  with  an  affected  father  also 
had  an  affected  maternal  grandfather ;  three  of  the  affected  females  are  from  one  stock, 
in  which  five  affected  parents  (Fig.  984)  transmit  the  defect  to  thirteen  of  the  fourteen 
affected  members  of  the  pedigree ;  in  one  case  the  parentage  was  unknown.  The  last 
pedigree  by  Gredig  was  most  carefully  investigated;  it  provides  a  marked  contrast, 
regarding  the  mode  of  inheritance,  to  the  extensive  histories  described  by  Kayser  in 
Fig.  983  and  by  Gronholm  in  Fig.  985.  It  would  appear  from  the  latter  two  pedigrees 
that  the  hereditary  characters  in  certain  stocks  conform  to  those  commonly  noted  in 
colour-blindness.  Megalocornea,  then,  like  congenital  stationary  night-blindness,  presents 
pedigrees  in  which  all  affected  members  are  of  affected  parentage  and  also  typical 
relatively  sex-limited  pedigrees,  in  which  the  defect  is  transmitted  for  the  most  part 
through  unaffected  females  to  their  sons;  this  defect  differs  from  congenital  stationary 
night-blindness  in  that  in  pedigrees  where  affected  members  directly  transmit  to  their 
offspring,  the  anomaly  is  predominantly  exhibited  in  males,  if  we  may  judge  from 
Gredig's  case. 

The  pedigrees  on  Plate  LXVI  undoubtedly  suggest  that  megalocornea  is  an  anomaly 
and  t  hat  cases  do  not  merely  belong  to  the  extreme  end,  with  regard  to  size,  of  the  normal 
range  of  corneal  measurements.  It  seems  likely  that  we  have  here  a  foetal  type  of 
eye  in  which  the  cornea  has  retained  its  large  size  relatively  to  the  eyeball ;  perhaps  the 
extreme  rarity  of  cases  and  large  absolute  size  of  cornea  are  apparent  characteristics 
due  to  the  fact  that  it  is  the  large  cornea  which  attracts  attention  to  the  case  and 
determines  its  recognition.  The  freedom  from  associated  anomalies  is  of  interest,  though 
a  number  of  authors  have  called  attention  to  the  common  occurrence  of  embryontoxon, 
and  a  few  cases  of  persistent  pupillary  membrane  with  megalocornea  have  been  noted. 

The  megalocornic  eye  should  rarely,  if  ever,  be  confused  with  a  case  of  arrested 
buphthalmos,  provided  examination  has  been  made,  the  history  of  the  case  given,  and 
the  pedigree  observed.  The  contrast  between  the  two  conditions  will  be  further 
emphasised  in  the  next  part  of  this  memoir. 
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Hereditary  Buphthalmos. 

"(Eil  de  bcBuf  (ySous  ck/>#oA/xo?)  est  une  maladie  d'oeil  quand  il  est  gros  et  eminent, 
sortant  hors  la  teste,  comrae  on  voit  les  boeufs  les  avoir."  Thus  writes  Ambroise  Pare 
(1517-1590)  in  the  sixteenth  century,  providing  an  early  reference  to  a  malady  of  the 
eye  characterised  by  enlargement  of  the  eyeball  and  proptosis,  which  suggests  a  recogni- 
tion of  buphthalmos  and  perhaps  its  differentiation  from  exophthalmos,  without  en- 
largement of  the  eyeball,  and  from  megalocornea,  which  is  no  malady  of  the  eye  but 
an  anomaly,  unaccompanied  by  proptosis.  Saint-Yves1,  however,  in  1 722,  in  an  interesting 
chapter  entitled  De  la  grosseur  demesuree  du  Globe  de  I'GUil,  definitely  distinguishes 
between  (a)  the  naturally  large  eye,  (l>)  exophthalmos  due  to  causes  other  than  increase 
in  the  size  of  the  globe,  and  (c)  an  increase  in  the  size  of  the  globe,  when  he  says  there 
may  be  found  too  great  an  abundance  of  the  aqueous  humour  constituting  an  hydropsy 
of  the  globe ;  Saint-Yves  thus  provides  the  first  undoubted  reference  to  buphthalmos 
within  my  reading,  though  the  great  people  of  early  days — Hippocrates,  Galen,  Celsus 
and  other  writers — describe  conditions  rather  vaguely,  which  may  or  may  not  indicate 
that  they  were  familiar  with  the  disease.  Again,  more  than  a  century  elapsed  before 
the  ophthalmoscope  was  invented  and  the  discovery  was  made  that  these  cases  were 
also  accompanied  by  an  excavation  of  the  optic  nerve  similar  to  that  noted  in  glaucoma 
as  the  result  of  raised  intra-ocular  pressure;  from  this  time  it  was  recognised  that  the 
chief  criteria  of  the  disease  included  (1)  Distension  of  the  globe  and  of  the  cornea. 
(2)  Increased  intra-ocular  tension.  (3)  Excavation  of  the  optic  nerve.  The  suggestion 
was  then  made  by  Mauthner2  and  Dufour2,that  the  condition  was  analogous  to  glaucoma, 
occurring  at  an  early  age  when  the  tunics  of  the  eyeball  are  still  supple  and  capable  of 
stretching  under  the  influence  of  raised  ocular  tension ;  the  disease  then  is  generally 
regarded  as  the  glaucoma  of  infancy.  I  may  briefly  enumerate  other  characteristics  of 
the  disease :  they  include  (a)  Opacities  in  the  cornea  with  widening  of  the  limbus  and 
tears  in  Descemet's  membrane.  (6)  Bluish  coloration  of  the  sclerotic  in  the  region  of 
the  limbus  owing  to  its  thinning  under  the  influence  of  tension,  (c)  Deepening  of  the 
anterior  chamber,  (d)  Flattening  of  the  cornea,  (e)  A  tremulous  iris,  (f )  Asymmetry 
in'  the  shape  of  the  cornea  and  in  the  appearance  of  the  two  eyes,  (g)  Gross  defects  in 
the  visual  function,  with  optic  atrophy  and  limitation  of  the  fields  of  vision3.  In  1836, 
Grellois,  in  his  Dissertation  sur  V  Hydrophthalmie,  writes4: 

"C'est  ici  le  lieu  d'aborder  une  question  qui  n'a  ete  soulevee  par  aucun  auteur:  je  veux  parler  de 
l'heredite.  Je  n'ai  point  de  faits  assez  concluants  pour  me  prononcer  sur  l'influence  de  cette  predisposition, 
cependant  l'observation  permet  d'eniettre  les  deux  propositions  suivantes:  (1)  Chez  les  hydrophthalmiques 
etudies  a  Alger,  il  est  rare  que  le  pere  et  les  enfans  ne  soient  point  atteints  du  meme  mal;  (2)  il  ne  frappe 
jamais  l'Europeen,  le  soldat,  quelles  que  soient  les  circonstances  defavorables  ou  le  jettent  les  chances  de  la 
guerre.  De  la  ne  pourrait-on  point  conclure  a  la  transmissibilite  hereditaire  de  l'hydrophthalinie,  puisque 
d'une  part  elle  attaque  ordinairement  plusieurs  lignees  d'une  meme  famille,  et  que  d'une  autre,  elle  epargne 
les  etrangers  qui  sont  a  l'abri  de  l'innuence  hereditaire,  quelles  que  soient  les  circonstances  dans  lesquelles 
ils  se  trouvent  places?" 

1  Bibl.  No.  8,  pp.  166—172.  2  Bibl.  No.  131,  p.  9. 

3  For  a  very  full  and  interesting  study  of  the  general  features  of  the  disease  I  would  recommend  the 
French  thesis  by  Gros,  Bibl.  No.  131.  4  Bibl.  No.  25. 
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Grellois  recognises  that  the  fact  of  hereditary  transmission  lias  not  been  established 
l>nt   is  only  suggested  by  his  observation;    he  refers  to  the  disease  depending  on  a 
fault  in  the  equilibrium  between  the  secretory  and  excretory  mechanisms  of  the  eye, 
and  makes  suggestions  regarding  the  influence  of  climate  upon  it;  we  are  told  that  the 
condition  is  common  in  some  parts  of  Scotland,  Holland  and  North  America,  also  that 
it  is  very  common  on  the  coast  of  Barbary;   it  is  a  sad  spectacle,  he  says,  to  see  in  the 
narrow  streets  of  Algiers  files  of  six  to  eight  blind  people  following  one  another,  almost 
all  blind  from  hydrophthalmos1.    I  have  found  no  further  reference  to  a  special  liability 
to  the  disease  in  certain  countries,  but  if  the  disease  be  hereditary  and  intermarriage 
freely  occurs  amongst  the  blind  of  the  district,  this  fact  rather  than  the  climate  may 
determine  an  increased  local  incidence  of  the  disease.    Many  writers  now  stress  the 
importance  of  heredity  as  an  etiological  factor  in  the  causation  of  the  disease,  but  I 
am  not  sure  that  they  have  adequate  grounds  for  doing  so,  for  published  histories  are 
very  rare  and  scanty;  indeed,  the  only  justification  for  including  any  consideration  of 
buphthalmos  in  a  memoir,  the  primary  function  of  which  is  the  elucidation  of  factors 
bearing  upon  heredity  in  man,  is  to  exhibit  the  contrasting  picture  provided  by  multiple 
cases  occurring  in  the  same  family  with  the  also  rare  but  widely  spread  histories  of 
megalocornea,  and  with  those  of  glaucoma.    If  buphthalmos  is  indeed  to  be  regarded 
as  the  glaucoma  of  infancy,  the  comparative  study  of  pedigrees  of  each  condition  should 
be  of  value  and  of  considerable  interest.    Here,  however,  I  would  note  that  in  long 
series  of  recorded  cases  heredity  can  commonly  be  demonstrated  in  only  a  few  examples ; 
in  particular  Seefelder,  in  his  investigation  of  47  cases,  finds  evidence  of  heredity  in 
no  single  case;  a  similar  statement  holds  with  regard  to  the  glaucoma  of  later  years. 
The  enlargement  of  the  eye,  consequent  upon  buphthalmos,  may  occur  at  any  time 
up  to  the  age  at  which  the  sclerotic  has  become  rigid  and  unable  to  yield  to  a  raised 
intra-ocular  pressure;  it  rarely  occurs  later  than  the  age  of  7  years,  but  the  large  pro- 
portion of  cases  becomes  noticeable  at  birth  or  in  the  first  years  of  life,  as  will  be  seen 
from  the  following  table;  the  cases,  however,  said  to  be  congenital  present  a  variety 


Author 

No.  of  Cases 

Onset  of  the  Disease 

Totals 

°/0  Congenital  or  1st  Year 

Congenital 

In  1st  Year 

Seefelder 
Zahn 
Gros 
Golomb 

47 
57 
45 

27 

!) 
24 
27 
14 

24 

28 

6 

11 

33 

52 
33 

25 

70-2 
91-2 
73-3 
92-6 

Totals 

176 

74 

69 

143 

81-3 

Hereditary  Cases 

39 

24 

8 

32 

82-1 

of  appearances  at  birth  according  to  the  phase  of  the  disease,  which  may  be  already  far 
advanced.  Buphthalmos  may  affect  either  sex  but  occurs  more  commonly  among  males 
than  females;  the  sex  incidence  for  purely  hereditary  cases  does  not  differ  significantly 
from  that  calculated  from  304  cases  due  to  all  causes,  which  is  of  interest,  in  view  of  the 

1   We  have  no  guarantee  that  these  were  not  cases  of  secondary  buphthalmos. 
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fact  that  hereditary  disease  does  on  the  whole  tend  to  become  manifest  in  men  more 
frequently  than  in  women,  and  we  might  have  expected  our  group  of  cases  to  show  a 
rather  higher  percentage  of  males  than  other  cases. 

Amongst  my  collected  records  of  hereditary  buphthalmos,  definite  unilateral  defect 
occurs  so  rarely  that  I  came  to  regard  asymmetry  in  this  respect  as  exceptional ;  of 
58  cases,  for  which  information  on  this  point  is  suggested,  I  find  only  6  cases  in  which 


Author 

No.  of  Cases 

Males 

Females 

Male  Sex  Incidence 

Gros 

Zahn 

Kunzmann 

Seefelder 

Golonib 

116 
73 

37 
46 
32 

71 
43 
26 
31 
24 

45 

30 
11 
10 

8 

61-2 
58-9 
70-3 
67-4 
75-0 

Totals 

304 

195 

109 

64-1  ±1-86 

Hereditary  Cases 

83 

51 

32 

61-4  +  3-60 

unilateral  affection  is  probable;  of  these  six,  two  cases  had  not  a  normal  unaffected 
eye — one  had  cataract  and  a  luxated  lens  in  the  eye  free  from  buphthalmos,  the  other 
had  normal  vision  but  an  enlarged  cornea  in  the  unaffected  eye.  It  was  then  a  surprise 
to  find  a  relatively  high  percentage  of  unilateral  cases  from  the  not  essentially  heredi- 
tary group  of  cases.    Some  figures  are  given  below.    The  difference  in  the  percentages 


Author 

No.  of  Cases 

Bilateral 

Unilateral 

Percentage 

Bilateral 

Gros 
Zahn 
Seefelder 
Golomb 

116 
73* 

47* 
32* 

74 
51 
32 

17 

42 
22 
15 
15 

63-8 
69-9 
68-1 
531 

Totals 

268 

174 

94 

649±2-0 

Hereditary  Cases 

58 

52 

6 

89-7  ±2-7 

*  Zahn's  cases  include  14  of  hereditary  origin;  Seefelder  could  find  no  evidence  of  heredity  in  his  cases; 
Golomb  includes  four  hereditary  cases. 

for  the  hereditary  and  for  all  cases  is  certainly  significant ;  the  only  explanation  I  can 
offer  for  it  is  that  primary  inherent  affection  which  is  the  rule  in  my  series  is  more 
likely  to  be  bilateral  than  is  secondary  affection  arising  as  a  result  of  infection  or 
local  injury  of  which  many  cases  may  be  included  in  the  other  groups;  the  percent- 
age of  90  for  bilateral  cases  of  my  series  would  probably  be  raised  if  knowledge  were 
available  of  all  the  85  hereditary  cases  of  the  pedigrees  appended,  for  unilateral  affec- 
tion tends  to  be  noted  when  it  occurs  in  a  condition  which  is  generally  bilateral,  so 
that  no  knowledge  is  more  likely  to  refer  to  bilateral  than  to  unilateral  affection.  It 
is  not  however  any  difference  that  may  be  noted  in  the  two  comparative  series  which 
is  matter  for  surprise,  but  it  is  difficult  to  see  why  common  characteristics  with  regard 
to  sex-incidence  and  age  of  onset  should  hold  for  a  disease  due  to  the  accumulation 
of  fluid  within  the  eyeball,  whether  it  be  the  result  of  some  developmental  anomaly  or 
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be  due  to  inflammatory  products  and  adhesions  interfering  with  the  processes  of  filtration. 
Thus  I  think  we  can  deduce  little  indication,  from  an  examination  of  comparative 
material,  as  to  how  far  isolated  cases  diagnosed  as  buphthalmos  tend  to  be  primary 

affections  or  secondary  to  other  causes.  If  hereditary  buphthalmos  tends  to  symmetry 
in  as  far  as  the  affection  is  usually  bilateral,  there  is  often  very  marked  asymmetry 
in  the  condition  of  the  two  eyes;  sometimes  this  would  appear  to  follow  from  the  effect 
of  varied  treatments,  but  the  onset  is  not  always  simultaneous  in  the  two  eyes  and 
the  progress  and  ultimate  interference  with  function  may  differ  markedly. 

I  have  too  few  definite  observations  on  the  eyes  of  affected  individuals  to  make  any 
statements  regarding  them,  but  have  condensed  in  the  following  table  such  descriptions 
as  are  available,  to  give  some  general  idea  of  the  size  of  the  eye  in  these  cases  and  of 
the  severe  grade  of  the  resulting  disability.  It  is  of  interest  to  compare  the  facts  given 
here  with  those  of  the  corresponding  table  for  the  megalocornic  eye  given  on  p.  440. 

Some  Observations  on  Buphthalmic  Eyes. 


Corneal  diameters  iu  mm. 

Anterior  Chamber 

Vision 

12-5— 13-5  iu  3  eyes 
14-5 — 15-5  „   7     „ 
16-5— 17-5  „  4     „ 

19      „   1      ,. 

Very  deep  in  6  eyes 
Deep  in  1  eye 
Normal  in  4  eyes 
Rather  shallow  in  2  eyes 
Very  shallow  in  2  eyes 

Blind  in  both  eyes  or  p.l.  19  cases 
Blind  in  one  eye*     ,,           6  cases 

Other  measurements   of  Vision   in- 
clude: 

V  -  1        1        14-. 
v  _ ~~  ~5  >   2  0"'  2  >  ~5 '  e 
Finger  counting  at  1  in. 

"Saw  well  after  operation" 

5  eyes  "Voluminous" 

7     ,,     Excised 

5     ,,     Ruptured  or  Atrophied 

*  The  other  eye,  of  these  cases,  counts  fingers  in  four  individuals;  one  was  a  case  of  unilateral  defect 
with  good  vision  in  the  other  eye;  the  sixth  case  had  a  good  result  from  operation  in  the  other  eye. 

Most  writers  on  buphthalmos  refer  to  a  deep  anterior  chamber  as  an  almost  in- 
variable characteristic.  Elliot,  however,  writes1  :• — "the  anterior  chamber  is  greatly 
deepened  in  buphthalmos... it  remains  to  mention,  however,  that  in  certain  cases  of 
this  affection  the  anterior  chamber,  instead  of  being  deepened,  is  narrowed  or  even 
obliterated.  It  is  probable  that  these  cases  do  not  belong  to  the  same  aetiologic  class 
as  the  commoner  ones,  which  are  to  be  attributed... to  defects  in  the  development  of 
the  parts  concerned  in  excretion."  It  is  of  interest  then  to  find  examples  of  deep  and 
shallow  anterior  chambers  amongst  our  examples  of  hereditary  buphthalmos;  I  have 
no  reason  to  suspect  that  the  cases  of  hereditary  buphthalmos  of  my  records  are  not 
homogeneous  from  the  aetiological  standpoint. 

With  regard  to  the  inheritance  of  the  disease,  the  material  is  so  poor  that  I  can  only 
ask  the  reader  to  examine  the  pedigrees — Plates  LXVI,  LXVII.  Figs.  993 — 1021 — 
and  note  the  need  for  fully  worked  out  histories ;  it  seems  likely,  however,  that  the 
disease  is  commonly  confined  to  a  single  sibship,  for  the  disease  is  of  so  serious  and 
disabling  a  nature  that  any  family  would  probably  be  aware  of  cases  occurring  amongst 
near  relatives.  Yet  I  would  call  attention  to  the  fact  that  of  the  four  histories  in  which 
the  disease  was  not  confined  to  a  single  sibship — Figs.   993,   997,   998  and  1001  — 

1  Bill.  No.  247,  p.  407. 
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(excluding  the  cases  in  which  a  parent  was  affected)  three  were  provided  by  the  same 
author,  Zahn,  whose  main  purpose  was  to  enquire  into  the  hereditary  factor ;  it  cannot 
therefore  be  accepted  as  proven  in  any  way  that  the  disease  is  limited  to  one  sibship  as 
generally  as  the  available  pedigrees  appear  to  suggest.  The  only  case  within  my 
personal  knowledge — that  of  Fig.  1000 — certainly  appeared  to  be  confined  to  a  single 
sibship  so  far  as  the  parents  could  discover.  There  are  certainly  very  striking  distinc- 
tions in  the  modes  of  inheritance  of  the  three  conditions — megalocornea,  buphthalmos 
and  glaucoma — which  provide  such  different  series  of  pedigrees  as  those  illustrated  on 
Plates  LXVI — LXIX,  scanty  and  imperfect  though  each  series  admittedly  is. 

We  must  not  lose  sight  however  of  the  possible  influence  of  the  varying  clinical 
aspect  of  the  three  diseases  on  the  hereditary  picture;  the  megalocornic  individual, 
well  and  free  from  all  disabling  or  disfiguring  symptoms,  has  a  very  different  outlook 
with  regard  to  marriage  and  parentage  from  that  of  the  unhappy  child,  described  in 
such  moving  terms  by  Elliot — •"  Buphthalmic  children  are  naturally  backward  and 
diffident.  If  the  corneae  are  exposed,  pain  frequently  makes  them  fractious  and  irrit- 
able. The  limitations  in  the  excursions  of  the  eyeballs  necessitate  constant  turning 
movements  of  the  head,  which  impart  a  characteristic  staring  look  and  a  somewhat 
stilted  attitude  to  the  patient.  The  proptosis  renders  the  eyes  very  liable  to  damage  and 
the  children  consequently  shun  the  rough  companionship  of  their  fellows.  Taken  all 
round,  the  lot  of  these  little  people  is  a  very  hard  one1."  The  sufferer  from  glaucoma 
generally  becomes  affected  at  a  relatively  late  age,  when  marriage  may  already  have 
occurred  and  children  be  born ;  up  to  the  time  of  his  affection,  he  has  probably  appeared 
to  be  an  entirely  normal  member  of  the  community,  such  as  the  buphthalmic  child  has 
never  been.  It  is  difficult  to  estimate  the  extent  to  which  apparent  differences  in  the 
mechanism  of  heredity  are  really  inherent,  or  may  be  modified  by  such  adventitious 
secondary  considerations.  The  very  interesting,  though  limited,  observation  of  heredi- 
tary buphthalmos  in  rabbits  by  Vogt2  might  well  make  us  pause  before  insisting  on 
any  inherent  distinction  between  the  modes  of  inheritance  of  this  disease  and  of 
glaucoma. 

It  is  evident  that  in  most  cases  of  buphthalmos  both  parents  are  free  from  manifest 
defect,  but  we  have  no  reason  to  doubt  the  observations  of  Argyll  Robertson,  Fig.  1013, 
of  Venneman,  Fig.  1021,  and  of  von  Ammon,  Fig.  1004,  who  noted  the  direct  trans- 
mission from  mother  to  offspring  in  their  cases.  Cases  of  buphthalmos  come  before  the 
ophthalmologist  for  treatment  in  infancy  or  early  in  life;  by  the  time  the  patient  has 
reached  adult  life  there  can  as  a  rule  be  no  question  of  further  treatment,  and  I  can 
find  no  hint  as  to  what  is  the  ultimate  history  of  these  afflicted  individuals — how  many 
of  them  reach  adult  life,  or  marry  and  have  children.  The  available  material  provides 
no  guide  as  to  whether  the  marriage  of  a  man  or  woman  who  has  an  arrested  buph- 
thalmos is  justified,  or  whether  such  a  parentage  carries  grave  menace  to  the  offspring. 

If  buphthalmos  and  glaucoma  of  hereditary  source  are  essentially  the  same  disease 
with  the  same  underlying  pathogenesis,  it  seems  incredible  that  cases  of  the  former 
variety  should  not  arise  commonly  amongst  the  offspring  of  glaucomatous  patients,  but 
1  Bibl.  No.  247,  p.  412.  2  Bibl.  No.  232.    See  Fig.  1022,  Plate  LXVII. 
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T  have  little  evidence  that  such  a  sequence  is  liable  to  occur1.  Is  there  then  some  in- 
herent difference  in  the  conditions  determining  the  very  early  onset  in  buphthalmos, 

or  have  we  another  example  of  the  hereditary  factor  including  and  controlling  to  some 
extent  the  age  of  onset  with  the  other  characteristics  of  the  disease,  so  that  a  family 
exhibiting  glaucoma  later  in  life  would  be  unlikely  to  provide  examples  of  congenital 
affection?  We  know  that  microscopic  sections  of  eyes  affected  with  primary  con- 
genital buphthalmos  have  shown  that  the  iris  angle  is  blocked  by  tissue  at  the  root  of 
the  iris  which  has  not  separated  off  from  the  back  of  the  cornea  during  development. 
Ts  the  source  of  hereditary  glaucoma  of  the  same  nature,  differing  in  degree  only,  so 
that  in  one  case  the  individual  is  born  with  the  affection,  in  the  other  case  with  a  pre- 
disposition to  the  disease? 

If  hereditary  buphthalmos  is  due  to  a  developmental  anomaly  concerned  with 
the  secretory  or  excretory  mechanism  of  the  eye,  leading  to  the  accumulation  of 
11  u id  within  the  eye  and  thus  to  raised  tension  and  subsequent  distension,  we  might 
look  for  other  associated  developmental  anomalies  in  the  structure  of  the  eye.  I  find, 
however,  no  evidence  of  any  associated  liability,  except  such  as  might  be  expected  to 
follow  from  the  disturbance  caused  by  the  disease  itself;  further  there  is  no  evidence 
that  cases  of  hereditary  buphthalmos  tend  to  arise  in  degenerate  stocks  or  in  stocks 
carrying  any  liability  to  developmental  errors — I  do  not  know  whether  such  evidence 
could  be  found  if  information  were  complete.  Glaucoma  and  buphthalmos  certainly 
both  arise  as  a  result  of  raised  intra-ocular  tension,  and  both  diseases  may  exhibit 
hereditary  tendencies;  the  eyeball  is  no  longer  supple  and  capable  of  expansion  in 
glaucoma,  so  that  the  clinical  signs  of  the  two  diseases  differ  markedly.  If  the  under- 
lying cause  of  the  raised  tension  in  the  two  cases  is  the  same,  and  if  buphthalmos  is 
truly  the  glaucoma  of  infancy,  we  should  look  more  suitably  for  hints  of  the  link  in 
pedigrees  of  glaucoma,  referring  to  an  adult  population  and  tending  to  cover  a  wider 
field  of  investigation.  Some  further  consideration  of  this  question  will  be  given  in  the 
following  section  of  this  memoir  dealing  with  glaucoma. 

Hereditary  Glaucoma. 

The  growth  of  knowledge  regarding  glaucoma,  and  the  definition  of  the  disease,  has 
been  progressing  since  the  time  of  Hippocrates  and  Galen,  when  the  term  was  used 
freely  to  indicate  a  number  of  conditions  which  were  at  a  later  date  not  included  under 
this  title;  the  history  of  this  growth  has  been  fully  investigated  by  several  authors, 
whose  contributions  may  be  found  in  readily  accessible  works :  the  most  notable  of 
these  is  that  due  to  Schmidt-Rimpler"  in  1908,  based  to  some  extent  on  an  admirable 
thesis  by  Pamard'  in  18G1.  Progress  in  recent  years  has  been  largely  characterised  by 
advances  in  operative  technique,  and  by  researches  of  a  physio-chemical  nature4,  which 
may  well  lead  to  a  new  epoch  in  the  history  of  the  disease.  The  hereditary  character 
of  glaucoma  was  apparently  long  unrecognised,  the  earliest  reference  known  to  me 

1   A  case  of  buphthalmos  occurs  in  association  with  glaucoma  in  Figs.  1077  and  1080  of  Plate  LXIX. 
liibl.  No.  186.  3  Bibl.  No.  45.  4  See  below,  p.  450. 


ANOMALIES  OF  THE  EYE  AND  INHERITANCE  OF  GLAUCOMA    449 

being  that  due  to  Benedict1  in  1842;  this  late  recognition  may,  or  may  not,  have  a 
bearing  on  the  frequency  or  infrequency  of  heredity  as  a  factor  in  the  aetiology  of  the 
disease;  certainly  relatively  few  good  pedigrees  of  the  condition  have  ever  been 
published.  The  literature  of  glaucoma  is  enormous.  Schmidt-Rimpler  gives  a  very 
valuable  bibliography,  up  to  1907,  including  about  two  thousand  references  to  books 
or  papers  on  the  subject;  the  number  has  continued  to  accumulate  steadily  since  that 
date. 

The  following  quotation,  from  Elliot,  indicates  the  fundamental  nature  of  conditions 
which  may  be  included  under  glaucoma,  and  reveals  something  of  the  difficulties 
which  such  cases  present : 

"The  term  'glaucoma'  is  not  the  title  of  any  one  single  disease.  It  is  rather  a  convenient  clinical  label 
for  a  large  group  of  pathologic  conditions,  the  distinctive  feature  common  to  all  of  which  is  a  rise  in  the 
intra-ocular  pressure.  The  causes  of  these  conditions  are  many  and  varied,  the  pathological  findings  are 
most  diverse,  and  the  difference  in  the  symptoms  presented  is  so  extraordinary  that  very  careful  study  is 
required  to  detect  the  bond  which  serves  to  unite  these  very  dissimilar  manifestations  of  disease  in  a 
common  category.  When  we  speak  of  the  hardness  of  a  glaucomatous  eye,  or  of  its  rise  in  tension,  we  are 
referring  to  the  outward  manifestations  of  an  increase  of  the  fluid  pressure  within  the  globe.  To  this 
increase  all  the  causes  of  glaucoma  lead  up ;  on  it  every  sign  and  symptom  of  the  condition  depend.  If  the 
rise  in  pressure  can  be  traced  to  the  action  of  some  antecedent  local  disease,  we  speak  of  the  glaucomatous 
condition  as  secondary,  failing  this  we  term  it  primary2." 

The  purpose  of  this  section  is  to  present  all  available  material  bearing  on  hereditary 
primary  glaucoma;  to  endeavour  to  determine  whether  such  cases  are  homogeneous,  i.e. 
due  to  a  common  cause;  to  glean  any  information  that  can  throw  light  on  that  common 
cause,  if  such  there  be,  and  thus  to  indicate  what  is  the  hereditary  factor  in  these 
cases.  It  is  obvious  that  multiple  cases  of  glaucoma  in  the  same  family  may  be  noted 
which  are  outside  the  scope  of  this  investigation,  if  some  other  hereditary  disease  be 
of  such  a  character  as  to  predispose  to  glaucoma ;  one  might,  for  example,  expect  to 
find  multiple  cases  of  glaucoma  occurring  in  family  histories  of  cataract  or  of  ectopia 
lentis,  though  I  can  present  little  evidence  that  they  do  so  with  any  significant 
frequency,  but  such  cases  indicate  a  secondary  glaucoma,  due  to  disturbances  within 
the  eyeball  which  may  have  no  concern  with  the  hereditary  factors,  and  is  probably 
not  homogeneous  with  the  material  to  be  discussed  in  this  memoir.  I  would,  however, 
suggest  that  in  face  of  the  great  number  of  cases  of,  say  cataract,  which  are  never 
followed  by  glaucoma,  there  is  some  significance  to  be  attached  to  multiple  cases  of 
glaucoma,  as  such,  following  cataract  in  the  same  family,  indicating  perhaps,  though 
not  necessarily,  an  inherent  predisposition  to  the  onset  of  glaucoma  which  would  per- 
haps never  have  been  manifested  without  the  strain  put  upon  the  physiological 
processes  of  the  eyeball  by  the  existence  of  the  cataract. 

If  then  a  rise  in  the  intra-ocular  pressure  is  the  one  essential  criterion  in  the 
determination  of  glaucoma,  we  may  ask  ourselves  what  are  the  possible  causes  of  this 
rise.  There  are  three  main  divisions  into  which  possibilities  fall,  (l)  The  secretory 
mechanism  of  the  eye  may  be  over  active,  so  that  the  fluid  contents  of  the  eyeball 
increase  at  a  greater  rate  than  they  can  be  excreted  or  absorbed;  the  fibrous  sclerotic 
1  Bibl.  No.  27.  2  Bibl.  No.  247,  pp.  1—2. 
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tunic  of  the  eye  is  incapable  of  stretching  to  accommodate  a  greater  volume  of  contents 
and  thus  tension  is  raised.  (2)  The  excretory  mechanism  maybe  defective,  so  that 
secretory  products  tend  to  be  retained  in  the  eye.  (3)  The  structure  of  the  eye  may 
be  at  fault  or  malproportioned,  so  that  excretion  is  interfered  with  by,  say,  too  large  a 
lens  impeding  the  exit  of  fluid,  or  some  defect  in  the  canal  of  Schlemm,  or  in  the  region 
of  the  angle  of  the  eye,  the  patency  of  which  is  of  fundamental  importance  for  drainage 
] mrposes.  All  these  possibilities  are  related  and  interact  upon  one  another;  for  example, 
if  the  excretory  mechanism  tends  to  break  down,  the  immediate  effect  must  be  one  of 
irritation  likely  to  lead  to  increased  secretion  and  to  congestion  of  tissues  which  will 
in  their  turn  further  tend  to  obstruct  the  excretory  tracts. 

It  will  be  seen  how  extremely  complicated  the  situation  becomes  and  a  little  con- 
sideration will  reveal  the  great  number  of  factors  concerned  in  the  stability  of  circulation 
within  the  eye,  and  thus  of  the  varied  conditions  which  may  give  rise  to  the  common 
symptom  indicative  of  glaucoma.  It  is  not  within  the  scope  of  this  memoir  to  consider 
any  of  these  factors  and  their  various  modes  of  operation  in  detail;  the  literature 
concerning  them  is  very  extensive  and  often  of  so  high  a  standard  that  only  a  specialist 
with  wide  personal  experience  of  cases  and  the  problems  which  arise  therefrom  is  in  a 
position  to  add  to  it.  Moreover  Elliot's  book  on  the  subject  is  readily  accessible,  giving 
a  most  thorough  and  scientific  discussion  of  the  many  possibilities  concerned  in  the 
aetiology  of  glaucoma.  I  have  made  no  reference  to  the  more  recent  extremely  valuable 
investigation  of  Duke-Elder  into  the  physio-chemical  aspect  of  the  circulation  of  the 
eye  and  its  bearing  on  the  questions  of  the  regulation  of  intra-ocular  pressure,  and  thus 
on  glaucoma,  nor  to  his  work  on  the  vascular  responses  of  the  eye,  which  to  use  his 
own  cautious  words  "may  form  a  factor  in  the  aetiology  of  certain  cases  of  glaucoma" 
(Proc.  U.S.  Vol.  109  B,  p.  28,  London,  1931),  but  would  recommend  the  study  of  these 
far-reaching  researches  at  first  hand1. 

My  preliminary  remarks,  quoted  from  Elliot,  refer  to  the  extraordinary  difference 
in  the  symptoms  presented  by  patients  suffering  from  glaucoma ;  this  is  to  be  expected 
in  a  disease  which  may  result  from  many  different  causes;  the  character  of  the  onset 
also  colours  to  a  large  extent  the  picture  presented  by  the  patient ;  if  the  onset  be 
sudden  and  acute,  congestive  signs  and  pain  predominate,  irreparable  damage  to  the 
eye  may  occur  in  a  few  hours  if  treatment  be  not  immediate;  the  fall  in  vision  may  be 
very  rapid  and  the  patient  is  in  dire  distress  for  which  there  is  all  too  much  reason. 
On  the  other  hand  the  onset  may  be  slow  and  insidious,  accompanied  by  no  pain  or 
signs  of  congestion  and  no  diminution  of  vision  over  a  long  period;  the  only  complaint 
may  be  that  of  occasional  mistiness  in  vision,  with  perhaps  coloured  haloes  seen  round 
a  light,  for  which  some  explanation  is  demanded.  I  think  ophthalmologists  would  agree 
that  the  ultimate  fate  of  any  case  of  glaucoma,  whatever  the  mode  of  onset  or  the 
causal  factor,  is  the  same,  namely  blindness  and  disorganisation  of  all  the  structures  of 
the  eye,  if  treatment  be  neglected  and  no  preventive  measures  be  put  into  operation. 

1  Duke-Elder,  W.  S. :  "On  the  Clinical  Application  of  the  Newer  Conceptions  in  the  Physiology  of 
the  Eye"  (Lancet,  Vol.  i  for  1930,  pp.  4 — 9,  London,  1930)  provides  a  most  delightful  introduction  to 
this  author's  highly  specialised  line  of  work. 
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Once  the  equilibrium  of  the  circulatory  mechanism  in  the  eyeball  is  disturbed,  and 
tension  is  raised  sufficiently  to  produce  symptoms  which  attract  the  attention  of 
the  patient,  the  vicious  circle  is  set  in  operation,  and  anatomical  changes  resulting  from 
the  raised  tension  tend  always  to  lead  to  a  further  rise  and  the  progress  of  symptoms. 
Yet  the  tension  of  the  eye  is  not  invariable ;  it  may  be  raised  within  limits  without  the 
production  of  symptoms  and  without  any  ill  effects ;  the  safe  limits  almost  certainly 
vary  from  person  to  person  as  well  as  at  different  periods  of  life.  It  is  not  improbable 
that  exceptional  circumstances  may  lead  to  an  isolated  case  of  glaucoma  in  a  person 
whose  limits  are  normal—just  as  they  do  in  secondary  glaucoma  where  the  circumstances 
are  demonstrable — -but  that  relatively  narrow  limits  are  the  source  of  the  glaucoma  in 
members  of  our  pedigrees.  For  obvious  reasons  it  is  impossible  to  measure  the  limits 
of  safety  in  individuals,  nor  can  we  obtain  any  idea  of  the  number  of  people  who  may 
have  occasional  mistiness  in  vision  and  see  haloes  round  lights,  without  consciously 
recognising  the  phenomena  or  attaching  any  importance  to  them.  Some  ophthalmo- 
logists take  the  view  that  probably  all  cases  of  glaucoma  have  an  insidious  onset  with 
prodromal  symptoms,  such  as  those  described,  which  sometimes  remain  unnoticed  by 
the  patient  until  an  acute  attack  overtakes  him. 

Until  recent  times  glaucoma  was  regarded  as  incurable  and  the  patient  doomed  to 
blindness  from  the  outset ;  now  the  prospect,  though  always  precarious,  is  far  less  gloomy, 
provided  always  that  treatment  leading  to  the  relief  of  tension  is  timely  and  adequate. 
I  would  put  down  here  a  few  names  among  the  pioneers  who  have  brought  this  about. 
In  1830  Mackenzie1  wrote :  "As  a  superabundance  of  dissolved  vitreous  humour  appears 
to  form  an  essential  part  of  the  morbid  changes  which  take  place  in  the  glaucomatous 
eye,  it  is  not  unreasonable  to  conclude  that  occasionally  puncturing  the  sclerotica  and 
choroid  might  prove  serviceable,  by  relieving  the  pressure  of  the  accumulated  fluid  on 
the  retina.  The  puncture  should  be  made..."  and  thus  inaugurated  the  fundamental 
basis  of  all  modern  operative  treatment  in  the  artificial  relief  of  pressure.  Von  Graefe 
again  proved  one  of  the  benefactors  to  mankind  in  his  discovery  of  the  value  of 
iridectomy  as  an  aid  to  the  filtration  of  the  eye  in  certain  cases  and  his  observations 
regarding  the  need  for  early  operation.  Amongst  many  others  of  more  recent  years  I 
would  refer  primarily  to  Elliot  who  has  become  famed  through  the  success  of  his 
technique  in  the  trephine  operation  for  the  relief  of  glaucoma.  It  is  not  however  alone 
operation  which  constitutes  the  whole  of  treatment  in  glaucoma ;  other  measures,  such 
as  the  use  of  drugs  to  contract  the  pupil  and  the  avoidance  of  prevocative  factors  in 
the  daily  regime,  have  their  value  and  place  in  different  stages  of  the  disease  and  in 
special  cases. 

The  outlook  is  always  apt  to  be  at  its  worst  in  hereditary  disease,  when  the  cause 
is  inherent,  and  the  trouble  is  not  due  to  accidental  transitory  disturbance  which  may 
never  recur — this  is  where  the  responsibilities  of  parentage  should  be  considered.  The 
sufferers  from  non-hereditary  glaucoma  may  take  a  measure  of  comfort  if  the  fate  of 
the  large  majority  of  hereditary  cases  seems  still  to  be  very  hard. 

It  is  difficult  to  obtain  any  idea  as  to  how  commonly  primary  glaucoma  is  hereditary ; 

1   Mackenzie,  W. :  A  Treatise  on  Diseases  of  the  Eye,  p.  710.    London,  1830. 
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opinions  of  ophthalmologists  on  the  point  are  varied;  several  men  of  wide  experience 
ha\  c  expressed  the  opinion  that  the  disease  may  very  generally  be  traced  to  hereditary 
influence,  if  such  causation  be  sought  for;  the  disease  however  is  relatively  common 
whilst  published  pedigrees  are  few  and  mostly  scanty.  Nettleship,  in  1909,  refers  to 
the  urgent  need  for  the  collection  of  much  more  material  relating  to  the  heredity  of 
glaucoma,  but  the  material  has  accumulated  slowly  and  is  still  quite  inadequate  for 
the  purposes  of  a  statistical  inquiry.  I  have  little  doubt  that  if  glaucoma  were  as 
commonly  hereditary  as  is,  say,  retinitis  pigmentosa,  cataract  or  haemophilia,  fully 
worked  out  family  histories  would  be  in  our  hands  from  Nettleship,  Usher  and  others 
to  whom  we  are  so  greatly  indebted  for  their  investigations  in  heredity ;  it  is  surely  of 
some  significance  that  we  have  only  three  small  pedigrees  of  primary  glaucoma  due  to 
Nettleship  and  a  single  case  from  Usher.  It  is  true  that  glaucoma  is  for  the  most  part 
a  disease  of  declining  years  and  the  difficulty  in  tracing  any  evidence  of  heredity  is 
enhanced  by  the  death  of  many  individuals  who  might  have  developed  the  disease  had 
they  lived  longer. 

Primary  glaucoma  is  widespread  in  its  incidence,  affecting  all  races.  The  following 
table  provides  some  idea  of  the  relative  incidence  amongst  patients  suffering  from  eye 
disease  in  various  countries,  the  figures  given  there  are  certainly  in  some  cases  influenced 


Author  and  Country 

No.  of  Patients 

No.  of  Cases 
of  Glaucoma 

Percentage  of 
Glaucoma  Cases 

Kagoshima  (Japan)1 

21,455 

42 

[0-20] 

Schmidt- Rimpler  (Goettingen)2 

134,000 

536 

0-40 

Schussele  and  Neuffer  (Tubingen)  ! 

154,390 

1052 

0-68 

Forster2 

11,000 

93 

o-si 

Magna  (Pisa)2 

64,729 

615 

0-95 

Coppez  (Belgium)2 

148,000 

1511 

1-02 

de  Wecker  (Paris)4 

40,000 

421 

1-05 

Lange  (St  Petersburg)  ' 

74,211 

847 

1-14 

Markow  (Charkow)6 

100,609 

1329 

1-25 

Vienna  (Univ.  Clinic)2 

8,451 

107 

1-26 

Wiesbaden  (Hospital;-' 

14,619 

217 

1-48 

Cykulenko  (Russia)7 

60,977 

939 

1-54 

Wagner  (Gentiles  in  Odessa)8 

9,622 

155 

1-61 

Knikow  (St  Petersburg)9 

79,440 

1430 

1-80 

de  Wecker  (Constantinople)4 

20,000 

386 

1-93 

von  Graefe's  Clinic,  1859— 1863 2 

12,076 

269 

2-23 

Wagner  (Jews  in  Odessa)8 

9,903 

255 

257 

Bossalino  (Pisa)2 

10,072 

275 

2-73 

1  Bibl.  No.  215. 
'  Bibl.  No.  152. 
1    Bibl.  No.  282. 


2  Bibl.  No.  186,  p.  122. 
•    Bibl.  No.  104. 
H  Bibl.  No.  82. 


3  Bibl.  Nos.  145,  211. 
"  Bibl.  No.  137. 
9  Bibl.  No.  103. 


by  special  conditions  and  I  cannot  be  sure  of  the  significance  to  be  attached  to  the 
varying  frequency  of  the  disease  in  the  different  clinics.  The  Japanese  cases  were 
private  patients  of  Kagoshima;  I  do  not  know  whether  his  figures  can  be  taken  as 
characteristic  of  Japan  but  am  seeking  further  information  on  this  point*  as  his  small 

*  I  am  much  indebted  to  Professor  Kawakami  of  Tokyo  for  some  explanation  of  Kagoshima's  figures. 
He  writ's  i  hat,  in  Japan,  patients  tend  to  seek  help  at  a  public  hospital  for  serious  conditions  sucli  as 
glaucoma,  and  that  private  cases  tend  to  be  selected  from  amongst  those  suffering  from  less  grave  disease; 
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percentage  of  cases  is  entirely  at  variance  with  the  statement  commonly  made  that 
there  is  a  high  incidence  of  glaucoma  amongst  Eastern  peoples.  Elliot1  writes  that  his 
experience  in  South  India  would  lead  him  to  think  that  glaucoma  is  a  very  common 
disease  there  and  that  the  cause  of  this  prevalence  has  a  distinct  connection  with  a 
want  of  development  of  the  globes  which  is  very  common  in  India.  It  is  likely  that 
glaucoma  patients  would  seek  out  Elliot  and  thus  perhaps  influence  his  views  of  their 
prevalence,  but  others  have  also  noted  the  high  incidence  in  India  and  the  proportion  of 
cases  at  the  Madras  Ophthalmic  Hospital  has  continued  to  be  high  since  Elliot's  time 
there;  he  considers  it  impossible  to  say  whether  Europeans  in  India  tend  to  develop 
glaucoma  more  readily  than  at  home. 

The  high  proportion  of  cases  in  von  Graefe's  clinic  are  almost  surely  due  to  the 
fame  he  had  won  by  his  treatment  of  glaucoma,  and  I  can  only  conclude  that  patients 
in  Pisa  tended  to  go  to  Bossalino  for  a  similar  reason,  for  Magni  in  the  same  town  saw 
relatively  few  cases  of  the  disease.  De  Wecker  compared  cases  in  Paris  and  in  Con- 
stantinople; he  thought  there  was  no  doubt  of  the  much  greater  prevalence  of  the 
disease  in  Constantinople.  A  special  liability  to  glaucoma  amongst  the  Jews  has  been 
repeatedly  noted  and  possibly  influences  some  of  the  figures  of  my  table;  recently 
however  a  Jew,  writing  in  America,  denies  this  liability  and  says  that  glaucoma  is  no 
more  common  amongst  Jews  than  amongst  Gentiles — -"every  Jew  with  glaucoma  is 
registered  at  several  hospitals  and  several  private  consultation  rooms.  Gentiles  ask  for 
advice  of  one  person  only.  Jews  pour  into  hospital  in  Vienna  whereas  Gentiles  tend 
to  stay  at  home,  perhaps  be  looked  after  by  a  private  physician,  or  perhaps  just  go 
blind2."  The  nervousness  of  the  Jew,  thus  depicted  by  one  of  themselves,  may  well 
in  itself  tend  to  precipitate  an  attack  of  glaucoma  in  any  subject  with  a  predisposition 
to  the  disease.  We  learn  from  Wagner3  that  in  Odessa  amongst  a  population  of 
193,513,  there  were  140,809  Gentiles  and  52,517  Jews;  of  these  people  19,525  suffered 
from  eye  disease  and  attended  at  the  hospital;  the  patients  consisted  of  9622  Gentiles, 
155  of  whom  had  glaucoma,  and  9903  Jews  of  whom  255  had  glaucoma ;  considering  then 
the  incidence  of  glaucoma  in  the  hospital  clinic  relatively  to  the  proportion  of  the  races 
in  the  town  as  a  whole,  it  would  appear  that  the  Jews  of  this  city  were  about  four  times 
as  liable  as  the  Gentiles.  I  have  no  evidence  that  glaucoma  tends  to  occur  in  individuals 
of  poor  physique,  but  would  note  here  that  the  Russian  and  Polish  Jewish  children  in 
this  country  have  been  found,  from  very  detailed  investigations,  to  fall  on  the  whole  con- 
siderably below  Gentile  children  in  physique,  and  to  have  bad  sight  as  compared  with 
English  and  Scottish  children ;  evidence  was  given  indicating  that  these  defects  were 

he  gives  me  comparative  figures  from  other  ophthalmologists  in  Japan  varying  from  2-l  °/o  of  all  eye 
patients  suffering  from  glaucoma  to  0-5  °/o,  bringing  the  relative  incidence  amongst  eye  cases  in  Japan 
well  within  the  range  provided  by  European  countries.  Professor  Kawakami  does  me  the  further  service 
of  explaining  that  the  high  incidence  of  trachoma  in  Japan  reduces  the  relative  frequency  of  other  eye 
diseases.  Thus  are  we  warned  that  the  table  given  here  has  only  a  limited  significance  but,  bearing  this  in 
mind,  it  is  not  without  interest. 

1  Bill.  No.  247,  p.  134. 

2  Bibl.  No.  288. 

3  Bibl.  No.  82. 
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racial  characteristics  and  not  produced  by  the  poverty  and  bad  home  environments  of 
many  of  the  immigrant  families*. 

(a)  Sex  Incidence  in  Glaucoma.  The  sex  incidence  in  glaucoma  varies  to  some  extent 
for  tlic  different  types  of  the  disease  commonly  classified  under  such  headings  as  "acute 
glaucoma,"  "chronic  inflammatory  glaucoma,"  "glaucoma  simplex"  or  "glaucoma 
haemorrhagicuin,"  there  being  apparently  an  excess  of  females  exhibiting  the  acute  and 
inflammatory  types;  this  may  follow  from  a  supposed  vaso-motor  instability  in  women 
at  certain  periods  of  life  leading  to  a  flare  up  of  an  incipient  but  not  yet  recognised 
disease ;  or  there  may  be  a  tendency  amongst  women  to  neglect  minor  symptoms  and 
only  seek  advice  when  an  acute  attack  overtakes  them.  The  various  types  of  the  disease 
are  of  vital  importance  from  the  point  of  view  of  treatment,  and  the  contrasting  picture 
provided  by  them  must  be  ever  before  the  clinician's  eye,  but  it  is  outside  the  scope  of 

Determination  of  the  Male  Sex  Incidence  in  Primary  Glaucoma. 


Author  and  Country 

s 

? 

Totals 

Male  Sex  Incidence 

Kydel  (Vienna)1 

Markow  (Charkow)2 

Vienna  (Univ.  Clinic,  1869)1 

de  Wecker  (Constantinople)3 

Schmidt-Rirnpler  (Goettingen) * 

de  Wecker  (Paris)3 

Lange  (St  Petersburg)4 

Schussele  and  Neuffer  (Tubingen)6 

Neuburger  (Germany)6 

Priestley  Smith  (England)7 

Haffmans8  (Germany) 

Arlt1  (Bohemia) 

Wagner  (Odessa)1 

Kagoshima  (Japan)9 

Cykulenko  (Russia)10 

46 

845 

32 

207 

280 

214 

399 

473 

120 

431 

39 

45 

476 

16 

348 

33 

660 

27 

179 

256 

207 

448 

579 

152 

569 

56 

65 

750 

26 

591 

79 
150511 

59 

386 

536 

421 

847 

1052 

272 

1000 

95 

110 

1226 

42 

939 

58-2  +  3-7 
56-1  +09 
54-2  +  4-4 
53-6  +  1-7 
52-5  +  1-5 
50-8+  1-6 
47-1  +  1-2 
45-0+  1-0 
44-1  +  2-0 
43'1  +  M 
41-1  +  3-4 
40-9  +  3-2 
38-8  +  0-9 
38-1  +  5-11- 
37-1  +  1-1 

Totals 

3971 

4598 

8569 

46-3  ±0-4 

Hereditary  Cases 

145 

134 

279 

52-0  +  2-8 

1  Bill.  No.  186,  p.  123. 
*  Bibl.  No.  104. 
7  Bibl.  No.  107,  p.  167. 
10  Bibl.  No.  282. 


2  Bibl.  No.  137.  :!  Bibl.  No.  152. 

6  Bibl.  Nos.  145,  211.  •  Bibl.  No.  118. 

8  Bibl.  No.  43.  9  Bibl.  No.  215. 

11  These  numbers  include  176  cases  of  secondary  glaucoma. 


12  Professor  Kawakanii  sends  me  a  number  of  determinations  of  the  male  sex  incidence  in  primary 
glaucoma  in  Japan,  dependent  upon  the  experience  of  seven  observers,  varying  from  47-5  to  30T ;  he  does 
not  tell  me  on  what  number  of  cases  the  latter  very  low  figure  depends. 

this  memoir  to  consider  the  different  types  in  any  detail ;  all  types  are  exhibited  in 
hereditary  cases.  De  Wecker  pointed  out  that  (a)  Simple  glaucoma  frequently  passes 
into  the  congestive  form,  (b)  In  the  same  patient  we  may  meet  with  simple  glaucoma 
on  the  one  side  and  congestive  glaucoma  on  the  other,  (c)  In  the  same  family,  especially 
among  the  Jews,  we  may  find  some  members  suffering  from  simple  and  others  from 

*  Pearson,  K.  and  Moul,  M. :  "The  Problem  of  Alien  Immigration  into  Great  Britain,  illustrated  by 
an  examination  of  Russian  and  Polish  Jewish  children."  Annals  of  Euyenics,  Vol.  i,  pp.  5 — 127,  Vol.  n, 
pp.  200—317,  Vol.  in,  pp.  1—76. 
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congestive  glaucoma,  (d)  The  operation  of  sympathectomy  will  sometimes  cause  a 
simple  chronic  glaucoma  to  assume  a  congestive  course1.  Elliot  further  insists  that  the 
distinction  between  congestive  and  non-congestive  glaucoma  is  not  a  radical  one2. 

The  sex  incidence  varies  between  wide  limits  as  we  pass  from  one  observer  to 
another  or  from  one  country  to  another,  as  will  be  seen  from  the  table  on  p.  454;  it  is 
difficult  to  explain  such  differences  as  are  presented  without  an  intimate  knowledge  ot 
the  type  of  population  to  which  the  statistics  refer.  Such  conditions  as  follow  revolution, 
war  and  famine  are  bound  to  be  reflected  in  the  incidence  of  a  disease  which  may  be 
precipitated  in  the  predisposed  by  nervous  crises,  circulatory  strain,  or  by  the  quality 
of  the  blood,  and  the  sex  incidence  may  well  be  changed  by  such  causes ;  the  markedly 
different  sex  indices  provided  by  Markow's  pre-revolution  figures  in  Russia  and  by 
Cykulenko's  recently  published  statistics  may  at  any  rate  be  partly  due  to  the  changed 
character  of  the  population  in  the  interval  and  to  the  nature  of  the  selective  action  to 
which  the  Russian  people  has  been  subjected.  Clearly  the  sex  incidence  in  hereditary 
glaucoma  provides  no  distinctive  feature  as  compared  with  that  for  glaucoma  in  general. 

(b)  The  Age  of  Onset  in  Glaucoma.  We  are  indebted  to  Priestley  Smith3  and  to 
Schmidt-Rimpler4  for  valuable  statistics  referring  to  the  age  of  onset  in  primary 
glaucoma.  Schmidt-Rimpler's  records  include  his  own  cases  and  those  reported  by 
•Bossalino,  Wagner,  Rydel  and  Haffmans,  thus  representing  examples  of  the  disease 
from  Germany,  Austria,  Italy  and  Russia,  giving  the  age  of  onset  in  87 1  males  and  1150 
females.  Priestley  Smith's  records  on  the  other  hand,  concerning  431  males  and  569 
females,  are  drawn  entirely  from  his  own  cases  and  from  those  of  other  English  oph- 
thalmologists, who  responded  to  his  request  that  schedules  on  the  subject  should  be  filled 
in,  and  returned  to  him.    The  close  agreement  of  the  two  series  is  of  great  interest  and 

The  Age  of  Onset  in  Primary  Glaucoma. 


Age  of  Onset 

Continental 

English 

Means 

Standard 
Deviation 

3 

? 

i 

? 

10—19 
20—29 
30—39 
40—49 
50—59 
60—69 
70—79 
80—89 

7 

31 

62 

156 

259 

264 

88 

4 

3 

41 

102 
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369 

280 

77 

6 

2 

12 

39 

75 

125 

127 

49 

2 

3 

11 

53 

126 

168 

163 

42 

3 

English  Males 

„        Females 
Continental  Males 
,,           Females 

All  Males 
„    Females 

55-79  +  0-41 
54-63  +  0-33 
55-59  +  0-29 
53-62  +  0-24 

55-65  +  0-23 
53-95  +  0-19 

12-50 +  0-29 
11-82  +  0-24 
12-55  +  0-20 
11-87  ±  017 

12-53  +  0-17 
11-86  +  0-14 

Totals 

871 

1150 

431 

569 

suggests  a  degree  of  uniformity  regarding  this  feature  of  the  disease  amongst  widely 
differing  populations  indicative  of  the  slight  part  that  racial  and  temperamental 
differences  play  in  the  manifestation  of  the  disease  at  the  appointed  time,  in  the  pre- 
disposed, under  ordinary  conditions  of  life5. 

1  Bibl.  No.  247,  p.  466.  2  Bibl.  No.  247,  p.  154. 

3  Bibl.  No.  107,  p.  123.  4  Bibl.  No.  186,  p.  167. 

5  On  applying  the  test  to  see  whether  the  English  and  Continental  series  ( <J  +  ?  )  provide  random 
samples  of  the  same  population  it  is  found  that  %*  =  7-12,  P=  0-417,  indicating  a  close  agreement  between 
the  two  series. 
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It  Mould  appear  that  for  glaucoma  in  general  women  tend  to  become  affected 
a  Little  earlier  than  men  and  to  exhibit  slightly  less  variation  in  the  age  of  onset. 
The  difference  between  the  sexes  is  further  illustrated  by  the  following  diagram 
calculated  from  Priestley  Smith's  data,  showing  the  relative  liability1  to  glaucoma 

DIAQRAMH.  RELATIVE  LIABILITY  TO   QLAUCOMA 
OF  MALES  AND   FEMALES.    (ENQLISH  ONLY). 
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of  males  and  females  at  each  period  of  life ;  the  maximum  liability  for  each  sex  falls 
within  the  same  age  group,  60—69  years,  but  females  show  a  greater  liability  than 
males  at  ages  before  this  period  and  males  show  a  greater  liability  at  more  advanced 
ages.  These  curves  must  be  taken  to  represent  the  results  of  experience  in  the 
medical  profession  rather  than  the  true  liability  curves  for  the  population  as  a  whole. 
Priestley  Smith  made  some  investigation  into  the  reality  of  the  steep  fall  in  liability 
after  the  age  of  70  years  and  concluded  that  this  was  to  some  extent  contributed  to 
by  the  unwillingness  of  old  people  whose  sight  fails  to  attend  at  hospital  or  seek 
treatment;  he  estimated  that  the  true  liability  continued  to  rise  steeply  until  the 
age  of  about  70 — 80  and  then  fell.  This  fall  may  perhaps  be  interpreted  as  due 
to  some  selection  in  the  death  rate  tending  to  the  elimination  of  old  people  predis- 
posed to  glaucoma. 

1   Percentage  of  cases  at  each  age  group  relatively  to  the  size  of  the  population  at  the  corresponding 
age,  as  given  by  the  English  Census,  191  1. 
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The  ages  of  onset  in  recorded  hereditary  cases  of  primary  glaucoma  present 
a  marked  contrast  from  those  of  series  which  include  all  cases  which  arise ;  the  actual 
figures  for  Priestley  Smith's  English  cases,  for  Schmidt-Himpler's  Continental  cases 
and  for  the  hereditary  cases  of  my  collected  records  are  given  in  the  table  below. 


Age  of  Onset 

Hereditary  Cases 

English  Cases 

Continental  Cases 

English  and  Continental 
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i  +  ? 

S  +  % 

i  +  9 

i  +  ? 

10—19 
20—29 
30—39 
40—49 
50—59 
60—69 
70—79 
80—89 

24 

23 

14 

17 

10 

6 
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1 

29 
26 

7 
17 
7 
8 
2 
1 

53 

49 
21 
34 
17 
14 
6 
2 

5 

23 

92 

201 

293 

290 

91 

5 

10 
72 
164 
428 
628 
544 
165 
10 

15 

95 
256 
629 
921 
834 
256 

15 

Totals 

99 

97 

196 

1000 

2021 

3021 

Means 

Standard  Deviation 

Hereditary  Cases  £ 
ii              ii       + 

„      6  +  2 

35-51  +  1-22 
33-35  +  1-23 
34-44  ±0-87 

17-94  +  0-86 
17  97  +  0-87 
17-99  +  0  61 

English  and  Continental   £  +  ? 

54-69  +  0-15 

12-19  +  0-11 

It  will  be  seen  that  the  mean  age  of  onset  in  definitely  hereditary  cases  is  20  years 
earlier  than  that  for  the  general  series  of  cases ;  the  standard  deviation  is  also  much 
increased.  Again,  no  fewer  than  52*0  °/o  of  the  196  hereditary  cases  occur  before  the 
age  of  30  years,  whilst  only  3 '6  °/o  of  the  3021  general  cases  occur  before  the  age 
of  30 ;  these  differences  are  surely  too  great  to  be  explained  by  the  possibly  earlier 
recognition  of  symptoms  in  a  family,  whose  members  have  previously  suffered  from 
experience  of  the  disease,  and  suggest  some  very  fundamental  difference  in  the 
determining  factors  of  the  two  groups  of  cases.  It  would  appear  that  hereditary 
cases  cannot  be  regarded  as  a  random  sample  drawn  from  the  larger  population  ; 
I  would,  however,  repeat  that  the  number  of  cases  known  to  be  hereditary  are  few, 
and  remind  the  reader  that  we  have  no  knowledge  as  .to  what  proportion  of  cases 
of  the  general  series  are  free  from  genetic  potentialities. 

These  very  marked  differences  between  the  two  series  are  further  brought  out  by 
the  graphs1  shown  in  Diagrams  III  and  IV  (p.  458),  which  illustrate  the  close 
agreement  between  the  English  and  Continental  series,  with  the  contrasting  curves 
defining  the  age  of  onset  in  hereditary  glaucoma2,  and  the  relative  liability  to  the 
disease  at  different  ages  respectively.  The  curves  in  all  cases  start  at  the  age  group 
10 — 19  years;  this  is  a  rather  arbitrary  proceeding,  but  cases  arising  at  an  earlier  age 

1  I  have  combined  the  figures  for  both  sexes  in  these  graphs  because  of  the  small  numbers  of  the 
hereditary  series ;  the  sexual  differences  in  no  way  modify  the  general  arguments  though  they  should  not 
be  lost  sight  of.  The  graphs  have  been  used  instead  of  the  customary  histogram  in  order  to  aid  the  ready 
differentiation  of  three  curves  in  one  diagram. 

2  [It  is  possible  that  the  contrast  between  the  hereditary  and  non-hereditary  cases  may  be  largely 
ascribed  to  the  fact  that  incomplete  pedigrees  have  been  used  in  the  former  case. — Ed.] 
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fall  into  the  buphthalmic  group,  and  though  belonging  to  the  same  broad  category  of 
cases,  due  to  the  rise  of  intra-ocular  pressure,  there  is  a  sharp  discontinuity  between 
the  curve  describing  the  ages  of  onset  in  this  group  and  that  for  glaucoma  cases 
of  either  series;  over  80  °/o  of  cases  of  buphthalmos  are  congenital  or  become  manifest 
in  the  first  year  of  life,  and  the  curves  of  Diagrams  III  and  IV  would  fall  almost  to  the 
zero  line  and  rise  again  very  steeply  if  any  attempt  were  made  to  combine  the  cases. 
These  facts  lead  to  the  conclusion  that  the  determining  factors  in  buphthalmos,  in 
hereditary  glaucoma  and  in  non-hereditary  glaucoma  are  by  no  means  identical, 
though  their  effects  are  common  to  all  the  conditions  in  so  far  as  they  disturb  the 
balance  between  secretion  and  excretion  within  the  eyeball. 

The  relative  liability  curves  shown  in  Diagram  IV  are  of  great  suggestive  interest, 
showing  the  almost  steady  or  very  slight  increase  of  liability  to  hereditary  glaucoma 
throughout  life,  and  the  contrasting  steep  rise  to  a  maximum  liability  at  60 — 69  years 
for  the  disease  in  general1.  The  drop  in  the  incidence  of  hereditary  cases  at  the  age 
of  30 — 39  years  is  difficult  to  explain;  the  fall  is  more  marked  in  the  case  of  females 
than  for  males,  but  it  would  be  unwise  to  emphasise  the  point  or  indeed  to  attempt 
any  explanation  of  the  details  of  this  curve  based  on  so  few  cases. 

I  have  endeavoured  to  obtain  some  estimate  of  the  degree  of  uniformity  in  the 
age  of  onset  of  glaucoma  within  the  family  and  have  formed  the  correlation  tables  on 
p.  460  to  determine  the  degree  of  association  between  the  age  of  onset  in  parent  and 
offspring,  and  in  pairs  of  siblings ;  the  results  are  extremely  interesting  so  far  as  they 
go,  but  the  numbers  are  so  small  that  the  conclusions  to  be  drawn  from  them  can 
only  be  regarded  as  tentative,  pending  the  accumulation  of  more  material.  The 
correlation  coefficient  in  each  case  is  extremely  high,  suggesting  that  the  age  of  onset 
in  the  parents  closely  determines  the  period  of  life  at  which  predisposed  offspring  will 
show  signs  of  the  disease ;  members  of  a  sibship  evidently  tend  to  become  liable  at 
the  same  age.  It  is  of  particular  interest  to  compare  these  correlations  with  those  for 
the  age  of  onset  in  pairs  of  siblings  affected  with  hereditary  optic  atrophy ;  the  parent 
in  that  disease  was  rarely  affected;  the  correlation  coefficient  for  pairs  of  siblings  was 
found  to  be  about  0'5,  calculated  upon  much  more  ample  material.  It  looks  as  if  the 
mechanism  of  heredity,  which  provides  for  manifestation  of  the  disease  in  the  parent 
who  transmits,  determines  the  character  of  the  transmission  more  closely  than  under 
conditions  of  latency. 

Further  points  I  would  call  attention  to  in  these  correlation  tables  are:  (a)  the 
mean  age  of  onset  in  the  offspring  is  some  ten  years  earlier  than  the  mean  age  in  the 
parent;  (b)  the  standard  deviation  is  greater  for  parents  than  for  their  offspring. 
I  think  no  inherent  significance  can  be  attached  to  these  observations  without  further 
confirmation;  the  onset  of  glaucoma  early  in  life  is  likely  to  prejudice  the  marriage 
and  parenthood  of  the  individual,  so  that  we  see  relatively  few  parents  who  developed 
the  disease  before  the  age  of  30  years ;  further,  the  unaffected  offspring  of  the  affected 
parents  have  many  of  them  not  yet  reached  advanced  years  at  which  they  may 
develop  the  disease ;    these  facts  would  influence  the  relative  mean  ages  provided 

1  The  true  maximum  probably  occurs  at  a  later  age  as  explained  by  Priestley  Smith  above. 

59—2 


Mill 


TREASURY  OF  HUMAN  INHERITANCE 


by  the  table,  also  perhaps  the  lessened  variation  in  the  younger  incomplete  genera- 
tion. In  particular,  the  reduced  age  of  onset  in  the  younger  generation  must  not  be 
taken  us  proof  of  a  general  tendency  to  antedating  on  the  transmission  of  the  disease. 
This  question  of  antedating  is  of  such  great  practical  importance  that  I  much  regret 
my  inability  to  make  any  definite  statement  regarding  it ;  the  pedigrees  available  are 
too  few  and  much  too  scanty  to  be  able  to  demonstrate  whether  the  phenomenon  does 
or  does  not  hold;  such  information  as  I  have  is  in  favour  of  some  liability  to  antedate 

Glaucoma  in  Parent  and  Offspring. 
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Glaucoma  in  Pairs  of  Siblings. 
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following  the  transmission  of  the  disease,  and  I  would  ask  the  reader  to  note  the  few 
cases  of  the  table  in  which  the  onset  of  the  disease  in  the  offspring  was  at  a  later 
date  than  its  occurrence  in  the  parent.  The  problem  is  complicated  by  the  late  age 
at  which  the  onset  of  glaucoma  may  occur  and  by  the  common  lack  of  information 
regarding  the  age,  or  age  at  death,  of  unaffected  members  of  the  pedigrees.  I  have 
been  unable  to  demonstrate  from  my  material  that  antedating  does  not  take  place1. 

1  [For  the  determination  of  coefficients  of  inheritance  and  for  the  problem  of  antedating  only  comjihted 
pedigrees  can  possibly  be  used.    The  author  has  apparently  used  incomplete  pedigrees. — Ed.] 
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On  the  Size  of  the  Eye  in  Glaucoma.  Priestley  Smith  writes1:  "Every  operator 
must  sometimes  have  been  struck  when  performing  an  iridectomy  for  primary 
glaucoma,  by  the  unusual  smallness  of  the  cornea."  Elliot  writes'"  that  he  has 
"constantly  made  the  observation  in  Madras  that  the  eyes  which  come  on  the 
operating  table  for  hypertension  are  decidedly  below  the  average  in  size";  and  again, 
"Anyone  who  has  a  large  surgical  practice  cannot  fail  to  be  struck  with  the  differ- 
ence between  the  glaucomatous  globe  and  an  average  non-glaucomatous  organ... the 
glaucomatous  eye  gives  one  the  impression  that  whatever  may  be  its  length  antero- 
posteriorly,  it  is  smaller  than  natural  in  its  other  diameters,  and  is  in  fact  too  small 
for  its  socket."  This  view  is  repeatedly  stated  in  the  literature  of  glaucoma.  The 
growth  of  the  eye  is  precocious  in  that  it  reaches  its  maximum  size  in  early  childhood, 
whereas  the  lens  continues  slowly  to  increase  in  size  throughout  life  ;  it  is  thus 
obvious  that  the  increasing  liability  to  glaucoma  as  age  advances  might  well  be 
associated  with  these  facts.  We  are  indebted  to  Priestley  Smith  for  an  investigation 
into  the  matter.  He  measured  the  size  of  the  cornea  on  1000  healthy  eyes  of 
500  persons,  and  on  216  eyes  of  112  persons  with  primary  glaucoma;  he  found 
that  the  average  horizontal  diameter  of  the  cornea  in  healthy  eyes  was  11  "6  mm., 
that  of  the  glaucomatous  patients  was  11'2  mm.;  further,  whereas  22 "7  %  of  the 
corneae  of  the  glaucomatous  measured  10"5  or  10  mm.,  only  1*7  °/o  of  healthy  eyes  had 
corneae  of  so  small  a  size.  Thus  the  corneae  of  the  greater  number  of  glaucomatous 
eyes  were  within  normal  limits,  but  there  were  found  to  be  a  very  unusual  number  of 
small  eyes  amongst  them. 

Priestley  Smith  further  measured  a  large  number  of  lenses — 156  from  the  eyes 
of  91   persons — and  provided  the  following  extremely  interesting  table.    He  notes 

Mean  Value  of  Measurements  on  the  Crystalline  Lens*. 


Age 

No.  of 

Weight 

Volume 

Specific 

Transverse 

Eyes 

(mgr.) 

(cub.  mm.) 

Gravity 

Diameter  (mm  ) 

20—29 

21 

174 

163 

1067 

8-67 

30—39 

22 

192 

177 

1085 

8-96 

40—49 

23 

204 

188 

1085 

9-09 

50—59 

21 

221 

205 

1078 

9-44 

60—69 

23 

240 

225 

1067 

9-49 

70—79 

12 

[245" 

[2271 

[I079n 

[9-64] 

80—89 

6 

'266 

_244] 

;io9o; 

[9-62' 

of  six  eyes,  blinded  from  glaucoma,  which  had  been  enucleated,  that  some  or  all  of 
them  were  characterised  by  "A  small  globe;  a  disproportionately  large  lens;  a  shallow 
anterior  chamber;  a  closed  filtration  angle;  an  atrophied  ciliary  body;  an  excavated 
optic  nerve."  These  facts  certainly  suggest  a  possible  source  for  glaucoma  of  hereditary 
origin,  for  size  of  globe  and  of  lens  are  surely  inherited,  and  thus  a  malproportioned 
eye  with  a  tendency  to  obstruction  in  the  filtration  area  might  readily  be  expected  to 
occur  in  family  histories  of  glaucoma,     I  have,  however,  no  evidence  that  such  is 

1  Bibl.  No.  107,  p.  96.  2  Bibl.  No.  247,  pp.  134,  222. 

3  No  measurements  included  if  there  was  any  trace  of  opacity  in  the  lens;  few  quite  clear  lenses  were 
available  after  the  age  of  70.  Great  care  and  labour  were  expended  on  this  investigation,  as  will  be  seen 
on  examination  of  the  original  description  by  Priestley  Smith. 
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a  common  source  of  hereditary  glaucoma;  some  evidence  indeed  tells  against  the 
hypothesis.  The  cornea  has  been  measured,  or  its  size  indicated,  in  only  25  eyes 
of  my  series  of  cases;  of  these  only  two  can  be  described  as  small. 

The  Cornea  in  Cases  of  Hereditary  Glaucoma. 


Corneal  Diameter 

No.  of  Eyes 

Age  of  Onset 

14  nun. 

3 

23,  18,  15 

12-5 

1 

47 

12  0 

4 

55,47,  29,  13 

It.  12  0,  L.  11-5 

2 

13,  13 

1  1  -5 

3 

17,  1G,  10 

11-0 

8 

33,  30,  19,  19,  15,  15,  1 

5,  12 

10-5 

1 

42 

10-0 

2 

28,  19 

Macrocornea 

4 

20—24 

Cornea  "full" 

1 

21 

No  detailed  discussion  of  the  clinical  details  of  hereditary  cases  as  compared  with 
non-hereditary  cases  is  possible  with  so  short  a  series  as  I  can  present,  for  many  of 
which  no  clinical  description  is  given;  so  far  as  one  can  judge,  however,  the  same 
types  of  cases  running  a  similar  course  occur  in  hereditary  or  in  non-hereditary 
glaucoma  and  there  would  appear  to  be  a  similar  proportion  of  acute,  chronic  con- 
gestive and  non-congestive  cases  in  the  two  groups.  One  point  however  I  may 
mention  ;  it  refers  to  the  depth  of  the  anterior  chamber.  In  the  great  majority  of 
recorded  hereditary  cases  no  statement  is  made  regarding  the  depth  of  the  chamber ; 
it  may  be  that  no  statement  commonly  means  a  shallow  chamber,  but  I  have  no 
means  of  judging  whether  or  no  this  is  so ;  of  the  32  cases  for  which  information  is 
given,  no  fewer  than  21  are  said  to  have  deep  or  very  deep  anterior  chambers;  in 
13  of  these  21  cases  the  onset  of  the  disease  was  at  an  age  earlier  than  19  years; 
four  cases  had  a  normal  or  (in  one  case)  rather  deep  chamber ;  six  cases  had  a  shallow 
chamber,  in  one  case  the  chamber  was  obliterated;  five  of  the  latter  group  of  cases 
were  of  the  acute  or  congestive  type  of  the  disease.  I  put  these  facts  on  record,  but 
can  make  no  general  statement  regarding  the  character  of  the  anterior  chamber  in 
hereditary  glaucoma. 

Parsons  writes1: 

"Two  great  classes  of  cases  of  glaucoma  can  be  distinguished,  viz.  (1)  those  in  which  the  tension  is 
usually  only  moderately  increased,  in  which  the  anterior  chamber  is  deep,  and  in  which  there  are  more  or 
less  definite  signs  of  inflammation  of  the  ciliary  body;  (2)  those  in  which  all  grades  of  increased  tension 
are  met  with,  in  which  the  anterior  chamber  is  shallow,  and  in  which,  while  there  may  he  very  evident 
signs  of  congestion  and  irritation,  any  definite  signs  of  ciliary  inflammation  are  either  absent  or  secondary 
in  onset.  It  is  well  to  keep  these  two  groups  quite  separate,  since  their  pathogenesis  is  different  and  the 
differences  in  clinical  history  and  treatment  are  marked.  The  term  glaucoma  should  be  limited  to  the 
second  group...." 

These  statements  have  haunted  my  mind  whilst  writing  this  introduction.    I  can 

1  Bill  No.  175,  Vol.  in,  p.  1073. 
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only  conclude  that  the  deep  anterior  chambers  of  my  records  have  a  similar  source  to 
those  of  buphthalmos  and  perhaps  bear  some  relation  to  the  early  age  of  onset  in 
hereditary  cases.  All  writers  are  agreed  upon  the  shallow  anterior  chambers  of 
glaucoma  in  general.  Elliot  writes1 :  "A  shallowing  of  the  anterior  chambers  of  the 
eye  is  an  anatomical  feature  which  is  met  with,  sooner  or  later,  in  the  vast  majority 
of  cases  of  glaucoma";  he  quotes  further  from  Priestley  Smith  :  "In  primary  glaucoma 
the  anterior  chamber  is  usually  shallow.  In  the  main  this  is  a  pre-existing  and 
predisposing  condition — a  cause  rather  than  a  consequence — ...."  It  is  much  to  be 
regretted  that  a  note  of  the  depth  of  the  chamber  is  made  in  so  few  of  the  available 
records  of  hereditary  glaucoma. 

With  regard  to  the  ultimate  vision  in  hereditary  glaucoma  I  would  ask  the 
reader  to  seek  information  from  the  records  appended;  if  the  number  of  reports 
of  blindness  appal  him,  he  should  remember  that  these  records  cover  a  long  period 
during  which  the  technique  of  operation  and  the  possibilities  of  treatment  have 
progressed  so  far  as  entirely  to  change  the  outlook  for  the  patient;  nevertheless 
a  case  of  glaucoma  must  always  be  an  anxious  business  for  surgeon  and  patient. 
Let  us  then  see  what  are  its  hereditary  characters  and  learn  whether  it  may  not  be 
prevented  in  perhaps  a  small  proportion  of  cases. 

(c)  The  Inheritance  of  Glaucoma.  Such  material  as  I  have  on  which  to  base  my 
conclusions  regarding  the  inheritance  of  glaucoma  covers  295  cases  of  the  disease  in 
so  poor  a  collection  of  pedigrees2  that  only  very  tentative  suggestions  can  be  made 
from  them;  of  85  cases  no  knowledge  of  the  antecedents  is  available;  information 
concerning  the  parentage  of  other  cases  is  given  in  the  table  below. 


Parentage 

Affected  Offspring 

Totals 

6 

? 

3 

Mother  Affected  (43  sibships) 

Father  Affected  (42  sibships) 

t-t  .,,       -,-,         ,[  Mother's  Stock  Affected 
JN  either  rarent     T,  ,,      , 

yet  Affected  |iathers     _      " 

41 
37 

10 

2 

11 

42 

41 

1 

3 

10 

2 
6 
1 

3 

85 
84 
12 
5 
24 

Two  conclusions  can  be  drawn  from  this  table :  (a)  either  parent  is  equally  potent 
as  a  transmitter  of  the  disease;  (b)  the  parent  who  transmits  the  disease  is  usually 
himself  affected ;  my  pedigrees  show  manifest  affection,  at  the  time  of  observation,  in 
the  parentage  of  an  affected  individual  in  80  °/0  °f  210  cases.  Of  the  remaining  cases 
information  was  mostly  incomplete;  in  some  cases  the  parent  may  have  died  before 
the  age  of  maximum  liability,  in  other  cases  the  affected  offspring  was  young  at  the 
date  of  the  record  and  the  parent,  if  living,  was  well  within  the  age  at  which  the 
disease  is  likely  to  become  manifest.  It  is  extremely  difficult  to  declare  that  any 
member  of  a  family  afflicted  with  hereditary  glaucoma  is  free  of  the  affection  so  long 
as  he  lives.  There  is  no  doubt  that  members  already  affected  at  an  early  age  should 
abstain  from  parentage,  indeed  there  is  probably  grave  risk  to  the  offspring  of  any 

1  Bibl.  No.  247,  pp.  115,  116.  -  Plates  LXVII— LXIX,  Figs.  1023—1090. 
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member  of  an  affected  sibship  belonging  to  a  stock  definitely  known  to  cany  the 
disease  in  a  hereditary  form. 

So  far  as  I  can  judge  cases  of  hereditary  glaucoma  appear  in  otherwise  healthy 
stocks  and  very  few  examples  of  associated  hereditary  diseases  or  anomalies  are  found 
amongst  the  affected  individuals;  it  is  true  that  many  cases  included  in  my  records  are 
very  incompletely  described  from  the  clinical  point  of  view,  some  are  not  described  at 
all,  but  I  find  no  evidence  of  associated  defects  in  the  circulatory  or  central  nervous 
systems,  and  very  little  associated  defect  in  the  structure  of  the  eye  so  far  as  it  can 
be  observed.  With  regard  to  refraction,  I  have  too  few  records  amongst  my  notes  on 
which  to  base  any  general  statement.  Only  examinations  of  excised  eyes  could  reveal 
the  true  hereditary  factor  which  leads  to  glaucoma ;  even  this  is  apt  to  mislead  from  the 
reason  that  an  excised  eye  is  a  grossly  diseased  eye  and  may  be  completely  disorganised 
by  acute  inflammatory  reactions  to  which  it  has  been  subjected.  Priestley  Smith's 
extremely  valuable  work,  pointing  to  a  small  eye  with  a  disproportionately  large  lens 
leading  to  glaucoma  as  the  lens  further  increases  in  size  with  age,  undoubtedly  explains 
the  source  of  glaucoma  in  many  cases  of  later  years;  an  ill-developed  or  absent  canal 
of  Schlemm  has  often  been  demonstrated  in  excised  eyes  from  buphthalmic  patients, 
a  defect  of  this  character,  however,  is  not  very  likely  to  remain  unsuspected  and  lead  to 
no  symptoms  until  the  age  at  which  hereditary  glaucoma  commonly  develops.  My 
material  provides  no  evidence  of  the  source  of  glaucoma  in  hereditary  cases. 

B.  CONGENITAL  ANOMALIES  OF  THE  IRIS,     (a)  ANIRIDIA, 
(b)  COLOBOMA  IRIDIS. 

I  propose  to  limit  this  section  almost  entirely  to  a  presentation  of  the  hereditary 
characters  of  the  conditions  included  under  (a)  and  (b),  and  to  some  analysis  of  the 
associated  defects  in  each  case;  any  discussion  of  the  pathogenesis  and  pathology  of  the 
conditions  belongs  primarily  to  the  skilled  embryologist  and  a  memoir  on  this  aspect 
of  the  subject  is  at  the  present  time  being  prepared  elsewhere;  it  is  hoped  that  the 
material  here  collected  may  be  of  some  value  to  that  investigation,  but  I  should  like 
to  suggest  that  samples  of  material  confined  to  hereditary  examples  of  a  disease  do  not 
alone  provide  a  satisfactory  foundation  for  a  description  of  what  occurs  in  the  general 
population.  If  there  be  a  tendency  for  members  of  the  same  affected  stock  to  present 
the  same  associated  defects,  which  are  not  characteristics  of  the  anomaly  in  other 
stocks,  it  is  clear  that  the  presentation  may  be  unduly  influenced  by  individual  family 
histories;  particularly  is  care  needed  when,  as  in  aniridia,  the  condition  is  rare, 
relatively  few  pedigrees  are  available,  and  at  the  same  time  the  defect  is  dominant  in 
the  sense  that  many  members  of  an  affected  family  tend  to  manifest  it. 

Further,  I  would  call  attention  to  the  ever  present  need  to  bear  in  mind  that  two 
fundamentally  different  sources  of  associated  defect  may  be  operating  in  cases  of 
hereditary  anomaly,  namely  (I)  that  of  definite  inherent  hereditary  linkage  of  which 
the  syndrome  of  blue  scleroties,  brittle  bones  and  oto-sclerosis  provides  an  example; 
(2)  defects  may  arise  in  association  because  one  is  actually  determined  by  the  presence 
of  (he  other.   Thus, for  example,  some  irregularity  in  the  invagination  of  the  lens  into 
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the  optic  cup,  during  development,  may  lead  to  a  lenticular  anomaly  and  provide  a 
mechanical  interference  with  the  growing  forward  of  the  iris,  resulting  in  aniridia 
associated  with  some  defect  of  the  lens. 

It  may  be  questioned  why  other  anomalies  of  the  iris  are  not  included  here,  such 
as  failure  in  the  development  of  the  mesodermal  layers  of  the  iris,  heterochromia  iridis, 
persistent  pupillary  membrane  and  corectopia ;  these  conditions  may  present  hereditary 
characters  and  certainly  provide  problems  of  great  interest  and  importance  bearing  on 
the  pathogenesis  of  anomalies  of  the  iris,  but  too  few  hereditary  examples  are  available 
to  prove  of  any  value  to  the  main  purpose  of  this  volume.  I  would  note  however  that 
a  few  pedigrees  of  mal-development  of  the  anterior  layers  of  the  iris  are  in  existence 
which  show  no  associated  cases  of  aniridia.  The  published  records  of  aniridia  collected 
here  show  a  few  associated  cases  of  mal-development  of  the  anterior  layers  of 
the  iris,  but  I  do  not  feel  at  all  sure  that  the  records  as  a  whole  can  be  trusted  to 
reveal  any  relationship  there  may  be  between  the  two  conditions;  earlier  methods  of 
examination  might  readily  fail  to  recognise  defects  confined  to  the  iris  stroma.  Though 
the  mesodermal  and  ectodermal  layers  of  the  iris  develop  independently,  it  is  by  no 
means  clear  that  a  failure  of  the  former  at  the  appointed  time  may  not  in  some  way 
inhibit  the  later  development  of  the  ectodermal  structure.  It  seems  almost  inconceivable 
that  two  structures  so  intimately  connected  should  not  have  associated  developmental 
determinants. 

The  question  of  corectopia  too  isof  some  special  interest;  tablesonpp.  431  and  480  will 
reveal  the  frequency  of  its  occurrence  in  association  with  other  defects,  and  indeed  if  a 
collection  were  made  of  pedigrees  in  which  corectopia  now  figures  as  an  associated  defect,  a 
considerable  amount  of  material  is  readily  available  which  might  be  used  to  illustrate  the 
hereditary  nature  of  the  defect.  I  do  not  however  propose  to  analyse  my  pedigrees 
from  this  point  of  view  because — (a)  There  is  no  criterion  as  to  what  degree  of  eccen- 
tricity in  the  position  of  the  pupil  is  really  anomalous  ;  the  normal  pupil  is  not  centrally 
placed,  and  though  eccentricity  such  as  that  illustrated  in  Plate  S,  Fig.  5  is  certainly 
anomalous  there  is  no  standard  as  to  within  what  limits  with  regard  to  position  the  normal 
pupil  may  lie.  (6)  Some  degree  of  corectopia,  if  unaccompanied  by  other  ocular  defects, 
is  not  of  a  character  to  attract  attention  and  it  is  unlikely  that  the  few  pedigrees  available 
provide  any  measure  of  the  frequency  of  the  defect  or  of  its  hereditary  characters, 
(c)  In  pedigrees  showing  the  occurrence  of  corectopia  in  association  with  other  defects 
we  have  no  assurance  that  individuals  classified  as  normal  with  regard  to  the  subject 
of  the  pedigree  have  normally  placed  pupils.  Corectopia  becomes  of  special  interest  in 
its  association  with  ectopia  lentis  and  will  be  again  referred  to  on  consideration  of  that 
condition.  It  is  not  always  easy  to  draw  the  line  between  what  constitutes  a  partial 
aniridia  and  what  is  more  truly  described  as  an  extreme  degree  of  coloboma  iridis,  but 
the  cases  are  rare  in  which  any  doubt  can  be  felt  as  to  which  category  they  belong; 
the  frequent  occurrence  of  the  two  conditions  in  the  same  pedigree  certainly  points  to 
some  common  factor  in  their  pathogenesis.  Early  accounts  of  anomalies  of  the  iris  are 
not  easy  to  find,  apart  from  the  fabulous  reports  concerning  polycoria  in  Pliny's 
Natural  History;  so  conspicuous  a  defect  as  coloboma  iridis  must  surely  have  been 
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recognised  at  an  early  date,  but  I  find  no  definite  description  of  a  case  before  the 
seventeenth  century,  when  Plemp1,  in  1648,  saw  a  man  who  had  an  oval  pupil  in  his 
left  eye,  but  could  see  as  well  as  other  people.  In  1673,  Bartholinus2  gave  an  interesting 
history  of  a  unilateral  case  of  coloboma  iridis,  in  a  boy  whose  father  had  a  similar 
bilateral  affection;  the  father's  stock  carried  the  defect;  it  is  suggested  that  the  boy 
owed  his  right,  well-formed  eye  to  his  mother,  his  left  eye  to  his  father.  Bloch8,  in 
1774,  and  Conradi4,  in  1796,  described  further  hereditary  cases;  Albinus5,  in  1764, 
and  Tode",  in  1774,  described  isolated  cases.  All  these  reports  provide  little  more  than  a 
mere  statement  of  the  occurrence  and  it  is  not  until  the  early  nineteenth  century  that 
several  admirable  papers  were  published  by  Gescheidt7,  discussing,  from  a  wider  aspect, 
the  structural  anomalies  of  microphthalmos,  irideremia,  iridoschisma  (coloboma  iridis) 
and  corectopia;  these  papers  gave  a  number  of  historical  references  and  describe  the 
phenomena  from  the  point  of  view  of  developmental  and  embryological  considerations. 
It  is  not  clear  why  there  should  have  been  a  more  ready  and  earlier  recognition  of 
coloboma  iridis  than  of  the  grosser  defect  exhibited  by  aniridia,  though  the  latter 
anomaly  is  much  rarer  than  coloboma  iridis.  Writing  in  1834  Gescheidt  says  that 
hitherto  this  defect  has  been  so  rarely  observed  that  physicians  doubt  its  occurrence 
in  any  case,  and  have  suggested  that  when  noted  it  has  been  mistaken  for  a  very 
exaggerated  mydriasis.  To-day  aniridia  is  rarely  seen,  whilst  coloboma  iridis  is 
regarded  as  one  of  the  most  common  of  all  eye  anomalies,  yet  the  two  conditions  are 
closely  allied  and  we  have  a  better  series  of  pedigrees  for  the  rarer  condition  than  for 
coloboma  iridis. 

(a)  Aniridia. 

Aniridia,  of  which  illustrations  are  given  on  Plates  P  and  S,  refers  to  a  total  absence  of 
iris  which,  in  the  opinion  of  most  authorities,  never  occurs  in  cases  described  under  this 
heading;  in  many  cases  a  careful  examination  will  reveal  some  evidence  of  a  rudimen- 
tary iris  in  the  form  of  a  narrow  ring  of  iris  tissue  or  of  one  or  more  tags  in  isolated 
positions;  even  when  clinically  no  vestige  of  an  iris  is  demonstrable,  it  is  held- that  on 
microscopic  examination  some  trace  of  the  structure  can  invariably  be  found ;  thus 
many  writers  prefer  the  use  of  the  synonym  irideremia  as  more  accurately  describing 
the  condition. 

The  essential  function  of  the  iris  is  simply  concerned  with  the  regulation  of  the 
amount  of  light  which  enters  the  eye;  there  would  appear  to  be  no  reason  then  to 
expect  the  anomaly  of  aniridia  to  be  accompanied  clinically  by  very  serious  disabilities 
of  vision,  unless  such  might  be  looked  for  through  the  effects  of  dazzling  or  through 
the  lack  of  protection  to  lenticular  structures.  As  a  matter  of  fact  it  would  appear 
that  the  patient  with  this  defect  commonly  presents  very  grave  disabilities  throughout 
life,  and  we  can  only  seek  their  explanation  in  associated  defects  correlated  with  the 
failure  in  the  development  of  an  iris. 

1  Bibl.  No.  4.  -  Bibl.  No.  6.  Bibl.  No.  10.  4  Bibl.  No.  14. 

5  Bibl.  No.  9.  6  Bibl.  No.  1 1.  '  Bibl.  Nos.  18,  20,  23. 
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It  is  difficult  to  obtain  any  estimate,  from  the  material  available,  as  to  the  propor- 
tion of  cases  of  hereditary  aniridia  who  do  retain  useful  vision ;  information  regarding 
this  factor  is  only  given  in  G7  of  the  237  cases  of  my  collected  records,  though  a  further 
74  individuals  are  known  to  have  had  associated  defects  of  a  character  which  must 
assuredly  have  interfered  with  vision;  of  the  remaining  96  cases  no  description  is  given 
and  I  feel  unable  to  hazard  any  suggestion  as  to  the  probable  state  with  regard  to 
vision  of  these  individuals;  many  of  them  were  not  examined  by  the  recorder  and  the 
only  fact  stated  concerning  them  is  the  presence  of  aniridia.  The  path  of  the  collector 
of  pedigrees  is  commonly  beset  by  one  or  other  of  two  difficulties :  on  the  one  hand  a 
recorder  sets  out  to  illustrate  the  hereditary  characters  of  a  disease,  but  perhaps  gives 
no  details  of  cases  and  is  not  always  at  pains  to  verify  the  statements  of  relations ;  on 
the  other  hand  very  detailed  accounts  may  be  given  of  several  affected  and  related 
individuals,  but  enquiries  are  not  sufficiently  widely  spread  to  contribute  to  the  know- 
ledge of  the  hereditary  factors,  and  no  information  is  given  of  the  normal  relations. 
The  difficulty  in  the  present  case  lies  in  deciding  whether  or  no  we  can  accept  the  de- 
tailed accounts  of  individuals  as  providing  a  random  sample  of  all  cases,  or  whether 
individuals  free  from  hampering  disabilities,  who  have  not  needed  to  seek  ophthalmo- 
logical  aid,  tend  to  occur  in  excess  in  the  group  of  cases  of  which  we  have  no  detailed 
knowledge. 


Characteristics  of  Vision  in  Cases  of  Aniridia 

No.  of 
Cases 

Kernarks 

Blind,  or  nearly  blind1 

29 

19  cases  known  to  have  severe  associated  defects2 

Very  bad,  always  bad,  bad,  very  poor 
Never  good,  lowered,  always  rather  poor 
Visual  acuity  ^V — tjW 

,,           ,,       about  ~  with  correction 

13 
5 

7 
2 

4 
4 
1  with  cataract 

Good  at  one  time,  cataract  now 

3 

Ages  42,  34  and  9  years,  respectively 

Fair 

No  marked  impairment 

Saw  well  in  a  dim  light 

5 
1 
1 

Ages  28,  9,  4,  3  and  1  J-  years,  respectively 
Lived  to  middle  age 

Not  lowered  demonstrably 

1 

Aged  11  months 

1  Including  V.  =  perception  of  light,  hand  movements,  or  less  than  ~\j. 

2  Including  cataract,  ectopia  lentis,  corneal  opacities,  glaucoma,  absence  of  fovea. 

The  table  given  here  includes  all  information  I  can  offer  concerning  the  vision  in 
cases  of  aniridia.  It  is  clear  that  the  common  visual  defect  can  generally  be  explained 
on  grounds  not  necessarily  contributed  to  by  the  absence  of  an  iris.  Nystagmus,  as  may 
be  seen  from  the  descriptions  of  pedigree  plates  appended,  is  frequently  present,  but 
the  real  significance  of  this  symptom  in  cases  of  aniridia  is  not  altogether  clear;  it  may 
or  may  not  be  an  indication  of  defect  in  the  development  of  the  fovea,  which  is  believed 
by  some  observers  to  be  a  common  accompaniment  of  aniridia.  Photophobia  should  be 
a  normal  characteristic  in  cases  of  aniridia  and  it  is  a  little  surprising  that  complaint 
from  this  source  is  not  more  general ;  the  commonly  associated  cataract  may  mask  the 
symptom.  Some  observers  have  been  led  to  the  impression  that  the  discs  tend  to  be 
paler  than  is  normal  in  cases  of  aniridia  which  may  indicate  some  lack  of  sensitivity 
to  light  on  the  part  of  patients. 

60—2 
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In  considering  what  are  the  defects  commonly  found  in  association  with  aniridia 
the  following  points  have  some  bearing  on  this  question1.  ((/)  The  mesodermal  iris,  or 
iris  stroma,  develops  in  advance  of  the  posterior  pigment  layer  of  ectodermal  origin, 
which  at  a  later  stage  provides  the  musculature  of  the  pupillary  sphincter,  (b)  The 
mis. xlermal  structure  can  only  develop  subsequently  to  the  separation  of  the  lens 
from  the  cornea  and  its  invagination  into  the  optic  cup.  (c)  In  process  of  development 
a  spur  of  mesodermal  tissue  dips  into  the  optic  cup  at  the  margin  and  forms  a  temporary 
vascular  structure  posterior  to  the  lens  which  subsequently  disappears.  On  the  basis 
of  embryological  material  available  to  her,  Dr  Ida  Mann  suggests  that  coloboma  iridis 
may  arise  from  the  failure  of  a  portion  of  this  vascular  structure  to  disappear  at  the 
appointed  time,  thus  preventing  the  ectodermal  iris  from  growing  forward  at  the 
position  of  the  vestige ;  she  further  suggests  that  if  aniridia  be  regarded  as  a  total 
coloboma  iridis,  it  may  result  from  the  retention  of  the  structure  throughout.  Develop- 
ment of  the  iriswould  of  necessity  be  prevented  also  if  the  lens  failed  to  separate  from  the 
cornea  and  become  invaginated  below  the  margin  of  the  optic  cup  at  the  appointed 
time.  Embryologists  have  provided  some  evidence  that  if  a  structure  be  prevented 
from  differentiating  normally  at  the  proper  moment,  its  further  development  tends  to 
be  inhibited,  (d)  There  is  a  close  link  in  developmental  history  between  the  iris  stroma 
and  the  substantia  propria  of  the  cornea.  Clearly  the  associated  defects  in  cases 
of  aniridia,  particularly  those  affecting  the  lens  and  cornea,  are  of  special  interest  from 
the  point  of  view  of  the  pathogenesis  of  the  anomaly,  but  only  the  embryologist  is  in  a 
position  to  state  what  may  be  deduced  from  the  observed  facts. 

The  table  on  p.  469  shows  what  associated  defects  have  been  noted  in  the  cases  of 
aniridia  of  my  records,  but  again  I  have  no  means  of  judging  whether  the  cases  de- 
scribed in  detail  provide  a  random  sample  of  cases  of  hereditary  aniridia  in  general,  or 
whether  there  has  been  a  tendency  to  describe  selected  cases  who  sought  aid  owing  to 
their  multiple  defects  and  severe  grade  of  disability.  It  will  be  seen  that  we  have 
evidence  of  some,  for  the  most  part  serious,  complicating  defect  in  118  of  our  cases. 
What  of  the  remaining  119  affected  individuals?  No  information  is  given  concerning 
most  of  these  cases,  but  there  is  evidence  of  examination  in  31  of  them;  of  these 
nystagmus  was  noted  in  nine;  five  further  cases  were  practically  blind;  three  cases 
were  young  infants;  vision  was  bad  in  six  cases;  only  eight  cases  remain  of  the  31 
who  were  apparently  free  from  serious  disability.  We  see  however  that  clinically  com- 
plete aniridia  is  not  incompatible  with  an  otherwise  normal  eye  and  useful  vision  in 
some  individual  cases. 

I  am  reluctant  to  attempt  any  analysis  of  the  facts  in  the  table  here  presented ; 
their  significance  can  only  be  fully  appreciated  by  an  examination  of  the  individual 
histories  and  of  the  pedigrees  in  which  they  figure;  it  is  not  alone  the  associated 
defects  in  the  individual,  but  the  family  history  with  the  tendency  to  multiple  defects 
throughout  the  stock  which  is  so  marked  a  feature  in  pedigrees  of  aniridia.  It  is  for 
the  embryologist  to  consider  the  source  of  the  extremely  common  affection  of  the  lens 

1  See  Mann,   I. :    "Coloboma  Iridis  and  its  Embryology."    Transactions,   Ophthalmological  Society  of 
U.K.,  Vol.  XLiv,  p.  161  et  seq.    London,  1921. 
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in  these  cases;  some  form  of  cataract,  commonly  congenital  and  often  of  the  anterior 
polar  variety,  is  noted  in  70  individuals  with  or  without  further  defects ;  ectopia  lentis 
with  or  without  cataract  is  described  in  36  cases;  opacities  in  the  cornea  would  appear 

Defects  observed  in  association  with  Aniridia  in  the  same  Individual. 


c? 

!     « 

0 

Total 

Cataract 

15 

15 

— 

30 

,,         and  ectopia  lentis 

5 

4 

— 

9 

„          ectopia  lentis  and  corneal  opacity 

— 

1 

— 

1 

„                    ,,              and  glaucoma 

— 

2 

■ — 

2 

„                    ,,              microphthalmos,  ptosis,  defective  teeth 

— 

1 

. — 

1 

„                    „              microphthalmos,  defective  teeth 

— 

1 

— 

1 

,,          and  glaucoma 

1 

1 

— 

2 

„         and  corneal  opacity 

— 

2 

— 

2 

,,          corneal  opacity  and  pale  discs 

— 

1 

— 

1 

,,                       „              microphthalmos,   coloboma    of    discs,   mental 

dullness,  deafness,  defective  teeth,  talipes  varus 

1 

— 

— 

1 

„          and  coloboma  iridis 

— 

1 

■ — 

1 

„          microphthalmos  and  blue  sclerotics 

1 

— 

— 

1 

,,                       „                and  mal-developed  corneae 

1 

— 

— 

1 

,,                       .,                and  strabismus 

1 

— 

— 

1 

,,                      ,,               ptosis,  small  discs  and  retinal  vessels 

1 

— 

— 

1 

„          and  blue  sclerotics 

1 

— 

— 

1 

,,          blue  sclerotics  and  persistent  pupillary  membrane 

1 

— 

— . 

1 

„          and  strabismus 

1 

4 

— 

5 

,,          strabismus,  ptosis  and  embryoncoxon 

1 

— 

■ — 

1 

„          ptosis,  absent  fovea,  embryontoxon,  cleft  palate 

— 

1 

— 

1 

,,          and  pale  discs 

1 

1 

— 

2 

,,          and  absent  fovea 

1 

— 

— 

1 

,,          and  mental  defect 

— 

1 

— 

1 

„          defective  teeth  and  congenital  hernia 

1 

— 

— 

1 

,,          and  rickets 

— 

1 

. — 

1 

Ectopia  lentis 

4 

2 

8 

14 

,,              and  corneal  opacity 

1 

— 

■ — 

1 

,,              and  glaucoma 

1 

— 

3 

4 

,,              corneal  opacity,  mental  dullness,  rickets 

— 

1 

— 

1 

,,              and   microphthalmos,    choroidal   atrophy,  small   retinal 

vessels 

— 

1 

— 

1 

,,              and  cretinism 

— 

1 

— 

1 

Corneal  opacity 

4 

7 

— 

11 

„                and  coloboma  iridis 

— 

— 

1 

1 

„                and   microcornea,  coloboma   of   disc,   strabismus,    de- 

fective teeth 

1 

— 

— 

1 

Microphthalmos 

1 

4 

— 

5 

Microcornea  and  absent  fovea 

1 

— 

— 

1 

Glaucoma 

— 

2 

— 

2 

Coloboma  of  choroid 

— 

1 

— 

1 

Coloboma  of  choroid  and  lens 

1 

— 

— 

1 

Blue  sclerotics  and  gerontoxon 

— 

1 

— 

1 

Strabismus 

1 

— 

— 

1 

Pale  discs 

1 

i 

— 

— 

1 

to  be  fairly  common,  but  no  description  of  the  character  of  the  opacity  is  given  and  it 
is  very  difficult  to  say  what  significance  can  be  attached  to  this  observation.  I  think 
the  relative  rareness  of  glaucoma  is  of  some  interest  and  importance ;  it  might  be 
expected  that  a  narrow  unorganised  rudimentary  iris  would  have  a  tendency  to  block 
the  filtration  angle  and  lead  to  glaucoma ;  such  cases  as  are  noted  are  however  commonly 
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secondary  in  character  and  it  would  appear  that  there  is  no  marked  liability  to  glaucoma 
in  the  aniridic  patient.  An  examination  of  the  histories  reveals  the  further  fact  that 
the  complications  in  cases  of  aniridia  are  generally  bilateral  and  both  eyes  usually 
present  a  similar  appearance;  moreover  the  same  complications  tend  to  occur  in  different 
members  of  the  same  stock. 

The  not  uncommon  occurrence  of  aniridia  and  coloboma  iridis  in  the  same  stock  is 
of  very  great  interest  and  importance;  I  have  no  fewer  than  1(5  histories  in  which 
these  two  anomalies  are  associated1;  the  affection  of  members  is  usually  the  more 
severe  one  of  aniridia  with  an  occasional  case  only  of  coloboma  iridis,  but  a  striking 
exception  occurs  in  Fig.  1157,  where  a  history  of  coloboma  iridis  in  II  members 
of  five  generations  exhibits  a  further  two  members  with  aniridia.  Figs.  1142,  1144 
show  cases  in  which  an  individual  has  aniridia  in  one  eye,  coloboma  iridis  in  the 
other;  in  one  case  the  father  and  a  brother  had  bilateral  aniridia,  in  the  other  case 
the  mother  had  unilateral  coloboma  iridis.  Figs.  1095,  1096,  1104,  1122,  1137  and 
1157  provide  examples  of  eight  parents  with  coloboma  iridis  who  between  them  have 
12  children  with  bilateral  aniridia.  Single  cases  of  coloboma  iridis  occur  in  aniridic 
sibships,  or  among  the  offspring  of  an  aniridic  parent,  in  Figs.  943,  1093,  1104,  1116, 
1118,  1120,  1126  and  1138.  Fig.  1097  shows  an  aniridic  mother  with  two  sons  each 
showing  bilateral  coloboma  iridis.  These  cases  are  very  suggestive.  I  would  call 
attention  in  this  connection  to  the  few  examples  of  aniridia  in  which  coloboma  of  the 
choroid  has  been  noted,  but  would  remind  the  reader  that  the  frequency  of  cataract 
and  corneal  opacities  must  often  interfere  with  any  examination  of  the  fundus. 

Aniridia  is  nearly  always  bilateral,  but  the  condition  is  not  invariably  identical  on 
the  two  sides;  examples  of  some  degree  of  asymmetry  are  included  in  the  table  below. 

Examples  of  Asymmetry  in  Aniridia. 


Individual 

Eight  Eye 

Left  Eye 

II.  2, 

Fig. 

1125 

Complete  Aniridia 

Small  tag  up  and  outwards 

II.  2, 

M 

1096' 

Complete  Aniridia 

Small  tag  up  and  inwards 

1.1, 

)» 

1092 

Narrow  band,  absent  in  one  place 

Complete  Aniridia 

1.1, 

)> 

1145 

Narrow  rim 

Complete  Aniridia 

III.  2, 

?) 

1118 

Slight  tag  upwards 

Complete  Aniridia 

III.  2, 

») 

1125 

Complete  Aniridia 

Tag  outwards 

III.  2, 

n 

1116 

Small  outer  rim 

Wider  inner  rim,  with  tags 

IV.  5, 

») 

1105 

Tags  up  and  inwards 

Smaller  tags  up  and  inwards 

II.  1, 

n 

1096 

Narrow  strip  on  inner  side 

Tags  inwards 

III.  6, 

?) 

1106 

A  trace  below 

Some  trace  throughout 

1 1 1.  i>, 

>j 

1132 

Complete  Aniridia 

Slight  trace 

III.  2, 

n 

1122 

Slight  rim  below 

Complete  Aniridia 

II.  1, 

,, 

1142 

Coloboma  iridis 

Aniridia 

II.  1, 

)? 

1144 

Coloboma  iridis 

Aniridia 

No  single  case,  to  my  knowledge,  has  been  recorded  in  which  aniridia  in  one  eye  is 
associated  with  a  normal  eye  on  the  other  side;  my  experience,  however,  is  limited  to 
hereditary  cases  of  the  anomaly,  and  I  do  not  know  that  isolated  cases,  occurring  in 

1  See  Figs.  943,  1093,  1095,  1096,  1097,  1104,  1116,  1118,  1120,  1122,  1126,  1137,  1138,  1142,  1144, 
1157. 
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otherwise  normal  stocks,  conform  in  all  respects  to  the  clinical  characteristics  of  the 
group  to  which  my  collected  cases  belong. 

Sex-incidence  and  Inheritance  of  Aniridia.  My  material  includes  57  family 
histories;  many  of  these  are  very  imperfect,  but,  from  the  point  of  view  of  the 
inheritance  of  the  disease,  the  pedigrees  provide  an  interesting  little  series.  Perhaps 
the  most  remarkable  pedigree  ever  published  is  the  history  of  aniridia,  due  to  Samuel 
Risley,  published  in  America  in  1915  and  reproduced  in  The  Lancet  in  this  country; 
this  history  extends  through  four  generations  and  includes  119  individuals  of  whom 
no  fewer  than  113  were  said  to  have  aniridia;  many  large  families  are  represented  in 
which  every  member  was  affected ;  we  are  told  of  four  members  who  were  normal  and 
of  two  who  were  not  known  to  be  affected ;  several  members  are  described  who  had 
one  eye  normal ;  the  age  at  death  is  given  of  a  number  of  individuals ;  two  members 
of  the  family  only  were  described  in  detail.  I  was  unwilling  to  accept  this  history 
without  verification,  though  such  cases  as  that  of  Galezowski  (see  Fig.  1103)  lent  a 
measure  of  support  to  the  view  that  the  pedigree  did  not  represent  an  impossibility. 
My  letter  to  Dr  Risley  arrived  shortly  after  his  death  and  was  forwarded  to  his 
house  surgeon,  who  had  obtained  the  facts  of  the  pedigree.  This  observer  assured 
me  that,  though  he  had  only  seen  two  members  of  the  family,  he  had  obtained  all 
particulars  with  great  care  and  was  convinced  of  their  accuracy.  Subsequent  attempts 
to  get  in  touch  with  the  family  failed  and  I  put  the  pedigree  aside  for  the  time 
being.  Later  Dr  Lucien  Howe,  the  American  ophthalmologist,  who  was  greatly 
interested  in  problems  of  heredity  and  had  himself  reproduced  this  pedigree,  told 
me  that  on  investigation  it  had  proved  to  be  without  satisfactory  foundation,  and 
that  the  history  should  not  be  accepted  without  further  verification.  I  put  this  on 
record  as  a  warning  of  the  great  care  needed  in  accepting  pedigrees  without  due 
consideration  of  the  methods  by  which  they  have  been  compiled.  Had  I  included 
Risley's  pedigree  amongst  my  little  group  of  examples,  it  would  have  completely 
dominated  the  picture  presented  by  the  inheritance  of  aniridia. 

My  material  includes  237  examples  of  aniridia,  of  whom  97  were  males,  97  were 
females;  the  sex  in  43  cases  was  not  given.  The  male  sex-incidence  is  thus  50"0  °/o, 
or  either  sex  is  equally  liable  to  show  the  defect ;  it  would  appear  from  the  table 
below  that  each  sex  is  also  equally  potent  as  a  transmitter  of  the  anomaly. 

Parentage  in  Cases  of  Aniridia*. 


6 

? 

3 

Totals 

Remarks 

Mother  affected 

Father  affected 
Both  Parents  normal 

No  knowledge  of  Parents 

33 

33 
13 

18 

37 

34 
12 

14 

33 

10 

103 

77 
25 

32 

20    of    the    33  g  were    offspring    of    two 
mothers  only  (Fig.  1103) 

In  2  ^  there  were  affected  members  in  the 
father's  stock  (Fig.  1105) 

97 

97 

43 

237 

1  The  affected  parents  in  this  table  include  several  parents  with  coloboma  iridis. 
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On  examination  of  the  pedigrees  it  becomes  clear  that  aniridia  is  usually  trans- 
mit ted  to  affected  individuals  by  a  parent  who  manifests  tbe  defect,  but  this  is  not 
invariably  the  case.  In  a  considerable  proportion  of  the  cases  on  record  for  which 
both  parents  were  said  to  be  normal,  the  information  is  based  on  statements  by 
descendants;  probably  some  of  them  were  in  error,  or  the  parent  may  have  had 
a  less  conspicuous  affection  which  might  well  escape  recognition  in  the  family  annals; 
nevertheless,  I  think  there  is  no  doubt  that  two  parents  who  appear  to  have  normal 
eyes  do  occasionally  have  children  with  aniridia  who  themselves  transmit  the  defect. 
Without  giving  actual  figures,  which  cannot  be  trusted  in  so  short  a  series,  I  think 
definite  evidence  can  be  produced  in  support  of  the  view  that  the  proportion  of 
affected  amongst  the  offspring  is  on  the  average  much  less  when  the  parentage  is 
apparently  normal  than  when  one  or  other  of  them  is  affected;  this  certainly  is 
in  favour  of  the  suggestion  that  the  parentage  of  the  two  groups  has  different 
potentialities.  A  further  fact  of  some  significance,  in  the  consideration  of  the  nature 
of  the  cases  of  apparently  normal  parentage  of  affected  sibships,  lies  in  the  rarity 
of  examples  in  which  a  normal  member  of  an  affected  sibship  has  been  demonstrated 
to  transmit  the  defect. 

Plates  LXX  and  LXXI  certainly  present  an  extremely  intriguing  group  of  cases 
illustrating  the  inheritance  of  aniridia;  it  provides  much  of  suggestive  interest,  but  it 
would  be  unwise  to  draw  general  conclusions  from  so  small  a  sample  of  material,  which 
shows  such  great  diversity  in  the  potency  of  the  hereditary  factors  in  different  stocks. 

(b)  Coloboma  Iridis. 

Coloboma  iridis  consists  in  a  localised  failure  of  the  iris  to  develop,  resulting  in 
a  cleft  at  the  position  of  the  defect  and  a  resulting  anomaly  in  the  shape  of  the  pupil, 
which  is  now  no  longer  circular,  but  is  prolonged  into  the  cleft  and  may  be  described 
as  pear-shaped,  key-hole-shaped,  U-shaped,  Gothic  or  slit-shaped,  depending  upon 
the  nature  of  the  cleft  in  any  particular  case.  The  area  of  the  iris  involved  varies 
considerably;  in  rare  cases  it  may  be  of  so  extensive  a  character  as  to  be  more 
fittingly  described  as  a  partial  aniridia,  or  again  the  defect  may  be  represented  by 
a  mere  notch  in  the  iris  at  the  pupillary  margin.  The  defect  is  described  as  complete 
or  incomplete  according  as  the  cleft  extends  throughout  the  width  of  the  iris  to  the 
peripheral  limit,  or  stops  short  of  this  ;  occasionally  cases  appear  which  exhibit 
a  complete  coloboma  with  a  narrow  bridge  of  iris  tissue  crossing  the  cleft  at  one 
point.  Further  there  may  be  two  or  even  more  colobomata  in  one  iris.  Illustrative 
examples  of  various  types  after  von  Ammon  are  shown  on  Plate  A. 

This  anomaly  is  described  as  typical  or  atypical  according  to  whether  the  direction 
of  the  coloboma  is  pointed  downwards  (including  the  more  commonly  observed  cases 
downwards  and  slightly  inwards),  or  in  other  directions.  Typical  colobomata  may 
be  explained  as  a  result  of  failure  in  the  closure  of  the  embryological  cleft  in  the 
optic  cup  during  development,  but  examples  of  this  type  are  not  all  necessarily  thus 
produced;  atypical  colobomata  can  certainly  not  be  so  explained.  If  then  the  position 
of  the  cleft  is  of  particular  interest  from  the  point  of  view  of  the  pathogenesis  of  the 
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condition,  it  becomes  of  interest  to  note  whether  typical  or  atypical  colobomata  tend 
to  be  characteristics  of  a  particular  pedigree,  and  whether  the  two  eyes  of  an  in- 
dividual are  similar  in  this  respect.  Further,  since  aniridia  cannot  be  explained  by 
a  failure  in  the  closure  of  the  optic  cleft  at  the  appointed  time,  the  association  of  this 
anomaly  with  coloboma  iridis  in  the  same  individual,  or  in  the  same  stocks,  becomes 
of  some  special  significance. 

The  following  table  gives  the  position  of  a  coloboma  iridis  in  cases  intimately 
related  to  individuals  with  aniridia: 


Case  with 
Coloboma  Iridis 

Direction  of  Coloboma 

Relation  with  Aniridia 

III.  1,  Fig.  1126? 

Outwards  in  both 

Mother 

II.  1,      „     1097  c? 

R.  (double)  down-in  and  down-out,  L.  down-in 

Mother 

II.  2,      „     1097  c? 

Down-in,  in  both 

Mother 

1.1,        „      1096  c? 

Down-in,  in  both 

Offspring 

III.  5,    „      1116  c? 

Inwards,  R.  and  L. 

Father 

1.1,        „     1140  c? 

In-up,  R.  and  L. 

Offspring 

II.  1,      „      1144  3 

Outwards  in  R.,  aniridia  in  L. 

Mother    coloboma   iridis, 
downwards 

I.l,        „     1144? 

Downwards  in  R.,  unilateral 

Offspring 

II.  2,      „     1122? 

Up-out  in  R.,  down-out  in  L. 

Offspring 

IV.  3,     „     1157  c? 

Down-out,  R.  and  L. 

Offspring 

III.  5,    „     1157  c? 

Down-out,  R.  and  L. 

Offspring 

III.  4,    „     1118? 

Downwards,  R.  and  L. 

Father 

I.  1,        „      1095  ? 

Upwards  in  R.,  up-out  in  L. 

Offspring 

II.  7,      „     1104  c? 

Down-in,  R.  and  L. 

Father 

1-1,        „     H37c? 

Inwards,  R.  and  L. 

Offspring 

It  will  be  agreed  that  there  is  an  exceptional  proportion  of  atypical  colobomata 
represented  in  this  table;  if,  however,  we  may  assume  that  aniridia  and  coloboma 
iridis  in  parent  and  offspring  have  a  similar  determinant,  it  may  be  inferred  that 
typical  colobomata  are  by  no  means  invariably  due  to  failure  in  closure  of  the  optic 
cleft. 

It  is  unfortunate  that  information  of  the  direction  of  the  cleft  is  so  frequently  not 
given  in  my  group  of  hereditary  cases.  Such  figures  as  I  have  refer  to  91  eyes  of 
49  individuals  and  are  included  in  the  table  below. 


Direction  of 
Coloboma 

Hereditary  Cases.    No.  of  Eyes 

Totals 

Fichte's 
Cases* 

Pedigrees  not  including 
Cases  of  Aniridia 

Pedigrees  including 
Cases  of  Aniridia 

Down  and  In 
Downwards 
Down  and  Out 
Up  and  Out 
Up  and  In 
Outwards 
Inwards 
Upwards 

22 

16 

2 

4 

2 

2 

2 

8 
3 

[18] 
2 
2 
3 
4 
1 

30 

19 
[20] 

6 

4 

3 

6 

3 

49 
52 
2 
3 
5 
3 
1 

Totals 

50 

41 

91 

115 

*  Bibl.  No.  36. 
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I  am  unwilling  to  draw  any  conclusions  from  these  few  figures,  but  think  they 
are  worth  recording  for  the  benefit  of  future  workers  who  may  be  in  a  position  to 
add  to  them.  The  position  with  regard  to  pedigrees  including  cases  of  aniridia  is 
dominated  by  one  family  history  due  to  Snell  (Fig.  1157)  in  which  all  affected 
mrnilHTs  had  bilateral  colobomata  directed  downwards  and  outwards;  if  two  cases 
of  aniridia  had  failed  to  occur  in  the  last  generation  of  this  pedigree,  no  fewer  than 
16  of  the  18  cases  of  this  entry  would  have  been  transferred  to  the  first  column.  It 
was  noted  of  aniridia  that  no  single  case  among  my  records  had  a  unilateral 
affection  associated  with  a  normal  eye  on  the  other  side;  coloboma  iridis,  on  the 
contrary,  tends  to  be  less  symmetrical  than  aniridia  and  to  occur  not  infrequently 
in  association  with  a  normal  eye  in  the  same  individual.  So  far  as  can  be  judged, 
when  commonly  no  detailed  description  of  both  eyes  is  given,  it  would  appear  that 
colobomata  in  the  two  eyes  of  an  individual  tend  for  the  most  part  to  lie  in  the  same 
direction,  though  they  frequently  differ  in  other  characteristics;  such  types  of  asym- 
metry as  have  been  noted  among  my  cases  can  be  studied  in  the  table  given  below. 
My  material  includes  119  cases  of  the  defect,  less  than  half  the  number  of  cases 
provided  by  the  pedigrees  of  aniridia,  but  many  more  cases  of  asymmetry  are  noted 
in  coloboma  iridis,  and  I  find  no  fewer  than  18  cases  of  the  latter  anomaly  in  which 
the  condition  was  unilateral  and  probably  associated  with  a  normal  eye  in  the  same 
individual.  Parsons1  writes  that  coloboma  iridis  is  usually  unilateral;  thus  it  would 
appear  that  though  hereditary  coloboma  iridis  is  much  more  commonly  unilateral 
than  is  hereditary  aniridia,  yet  it  is  bilateral  in  character  much  more  frequently 
than  are  cases  of  coloboma  iridis  which  are  not  of  hereditary  origin;  it  is  true  that  no 
description  is  given  in  a  considerable  proportion  of  my  hereditary  cases,  but  I  think 
it  unlikely  that  a  unilateral  affection  would  escape  notice,  and  probably  18  in 
111  examples  amongst  hereditary  cases  of  the  anomaly  is  near  the  true  proportion  of 
cases  exhibiting  unilateral  affection  with  a  normal  second  eye. 

The  table  given  on  p.  475  includes  22  further  examples  of  asymmetry,  of  which  most 
are  due  to  differences  in  extent  or  shape ;  indeed  in  only  two  cases,  apart  from  those  in- 
volving double  colobomata,  is  a  definite  difference  of  direction  noted  in  the  two  eyes; 
II.  2  of  Fig.  1122  has  a  coloboma  up-out  in  the  right  eye,  down-out  in  the  left,  and 
I.  1  of  Fig.  1162  has  a  coloboma  down-in  in  the  right  eye,  up-in  in  the  left.  I  think 
we  may  state  that  bilateral  cases  of  hereditary  origin  appear  to  be  nearly  always  sym- 
metrical with  respect  to  direction.  This  table  accounts  then  for  40  cases  showing  some 
varying  degree  of  asymmetry;  of  the  remaining  71  cases  of  my  series,  no  details  are 
given  for  39  individuals;  in  24  cases  the  direction  is  noted  to  be  the  same  in  each  eye; 
in  8  cases  some  indication  of  symmetry  in  shape  or  size  is  given  but  no  information  of 
the  direction  of  the  cleft. 

There  would  appear  to  be  no  reason  to  expect  any  serious  defect  in  vision  in  cases 
of  coloboma  iridis  from  this  cause  alone ;  indeed  good  or  probably  useful  vision  is  in- 
dicated in  a  considerable  proportion  of  my  cases ;  yet  a  good  deal  of  cataract,  often  of 
a  congenital  variety,  is  found  in  association  with  the  defect,  which  must  hamper  vision 

1  Bill.  No.  175,  p.  821. 
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and  sometimes  leads  to  blindness;  also,  coloboma  of  the  choroid,  possibly  involving  the 
optic  nerve,  is  a  common  accompaniment  which  frequently  impairs  vision  to  some 
extent;  such  instances  of  blindness  or  very  bad  sight  as  are  noted  amongst  my  cases 

Examples  of  Asymmetry  in  Coloboma  Iridis. 


Individual 

II.  2, 

Fig 

1170 

II.  3, 
II.  4, 

JJ 

1161 

III.  5, 

IV.  2, 
IV.  3, 

II.  2, 

JJ 
JJ 

JJ 

1155 

II.  7, 

II.  1, 

JJ 

1151 

1-2, 

JJ 

1164 

1.1, 

1144 

II.  1, 
II.  2, 

JJ 

1158 

II.  5, 

III.  5, 

JJ 

JJ 
JJ 

II.  1, 

1162 

1.1, 
III.  4, 

JJ 
JJ 

JJ 
JJ 

1.1, 

J) 

1166 

II.  4, 
II.  1, 

>7 
JJ 

1 142 

II.  2, 

1122 

I.  1, 

JJ 

1095 

1.1, 

JJ 

1096 

1.1, 

1140 

III.  2, 

JJ 

1157 

IV.  1, 
II.  1, 

>> 
JJ 

1097 

III.  5, 

1116 

III.  8, 

1160 

III.  10 

JJ 

1156 

II.  1, 

1149 

II.  1, 

1150 

III.  3, 

1160 

1.1, 

JJ 

1149 

Eight  Eye 


Left  Eye 


Normal 

Coloboma,  clown 

Normal 

Normal 

Normal,  iris  blue-grey 

Coloboma,  down-in 

Normal 

Coloboma  iridis 

Normal 

Normal 

Coloboma,  down 

Coloboma,  out 

Normal 

Normal 

Keyhole  coloboma,  down,  complete  with 

bridge 
Coloboma,  down-in 
Coloboma,  down-in,  slit-shaped 
Coloboma,  complete 

Broad,  double  coloboma,  up-in  and  down- 
out 
Two  eccentric  pupils,  atrophy  of  iris 
Coloboma 

Coloboma,  up-out,  complete 
Coloboma,  upwards,  large 
Discoloration,  down-in 
Coloboma,  up-in,  nearly  complete 
Coloboma,  down-out 

Coloboma,  down-out 
Colobomata,  down-in  and  down-out 
Complete  coloboma 
Coloboma,  down,  incomplete 
Incomplete  coloboma,  down-in 


Coloboma,  down 

Rudimentary 

Coloboma  iridis 

Coloboma,  dowD,  iris  lighter  than  in  R.  eye 

Coloboma,  down-in,  iris  light  brown 

Normal 

Coloboma  iridis 

Normal 

Coloboma,  down-in 

Small  coloboma 

Normal 

Aniridia 

Key-hole  coloboma,  incomplete 

Coloboma,  down-in,  incomplete 

Pear-shaped  coloboma,  down,  complete 

Normal  iris,  darker  than  in  R.  eye 

Coloboma,  up-in,  oval 

Coloboma,   complete ;    some    atrophy  of 

stroma 
Large  open  U-shaped  coloboma 

Large  triangular  coloboma 

Aniridia 

Coloboma,  down-out,  incomplete 

Coloboma,  up-out,  smaller 

Large  coloboma,  down-in 

Notch  in  iris,  up-in 

Coloboma,   down-out,   narrower  than  in 

R.  eye 
Coloboma,  down-out,  wider  than  in  R.  eye 
Coloboma,  down-in,  incomplete 
Incomplete 

Double,  incomplete,  down  and  down-out 
Complete,  down-in 


Coloboma  in  one  iris,  notch  in  the  other 

,,         up-in  in  one  eye,  up-out  in  the  other 

„         definite  in  one  eye,  an  indication  only  in  the  other 

,,         down-in  in  one  eye,  a  pronounced  notch  down-in  in  the  other 

Additional  cases  of  unilateral  coloboma  are  noted  in  II.  3,  Fig.  1152,  II.  2  and  II.  5, 
Fig.  1159,  II.  2,  Fig.  1168,  and  I.  1,  Fig.  1169 


can  usually  be  attributed  to  these  causes.    It  becomes  then  of  interest  to  note  the 
incidence  of  associated  defects. 

There  is  evidently  a  considerable  liability  to  associated  defect  in  cases  of  coloboma 
iridis,  but  it  would  appear  to  be  on  the  whole  of  a  less  severe  grade  and  accompanied 
by  much  less  functional  disturbance  than  in  the  case  of  aniridia  or  microphthalmos ; 
the  entries  in  the  table  should  be  regarded  as  minimum  values  in  every  case  and  it  is 
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difficult  to  form  any  estimate  as  to  how  far  the  cases  of  which  no  description  is  given 
tend  to  be  free  from  associated  defect. 

It  is  perhaps  surprising  not  to  find  a  more  general  evidence  of  coloboma  of  the 
choroid  in  these  cases;  its  occurrence  is  definitely  noted  in  only  21  individuals,  but  in 
many  cases  the  fundus  was  not  seen  owing  to  cataract  or  other  causes;  a  normal 

Defects  observed  in  association  with  Coloboma  Iridis  in  the  same  Individual. 


6 

? 

3 

Totals 

Coloboma  of  choroid  (with  or  without  involvement  of  disc) 

•_> 

6 



8 

„                    „          and  cataract 

2 

— 

— 

2 

„                   ,,         cataract  and  microphthalmos 

— 

1 

— 

1 

,,                   ,,         cataract,    microphthalmos    and    coloboma 

lentis 

1 

— 

— 

1 

„                   „         cataract,  microphthalmos,  strabismus,  high- 

arched  palate 

1 

— 

— 

1 

,,                  „         cataract  and  mental  dullness 

— 

1 

— 

1 

,,                    ,,         and  microphthalmos 

— 

1 

— 

1 

,,                   ,,         microphthalmos  and  strabismus 

— 

o 

■ — ■ 

2 

„                   „         microphthalmos  and  high-arched  palate 

— 

2 

■ — 

2 

,,                  ,,         and  strabismus 

1 

— 

— 

1 

,,                   „         and  high-arched  palate 

1 

— 

— 

1 

Cataract 

3 

3 

— 

6 

„         and  coloboma  lentis 

1 

1 

— 

2 

,,         and  microphthalmos 

1 

1 

2 

4 

,,         microphthalmos  and  high-arched  palate 

1 

— 

— 

1 

,,         cryptorchidism  and  mental  dullness 

1 

— 

— 

1 

„         and  hazy  corneae 

1 

— 

— 

1 

,,         and  mental  dullness 

1 

— 

— 

1 

,,         and  aniridia 

— 

1 

— 

1 

Microphthalmos  and  opaque  nerve  fibres 

— 

1 

— 

1 

Aniridia 

— 

— 

1 

1 

Ectopia  lentis 

— 

1 

— 

1 

Persistent  pupillary  membrane 

1 

— 

— 

1 

Mental  defect 

— 

1 

— 

1 

fundus  is  described  in  17  cases.  When  associated  with  coloboma  of  the  choroid,  the 
iridal  cleft  lies  in  a  position  downwards  or  downwards  and  inwards  in  all  the  few  cases 
for  which  information  is  given.  Cataract,  often  noted  early  in  life,  is  described  in 
23  cases;  this  and  the  frequency  of  microphthalmos  further  indicate  that  hereditary 
coloboma  iridis  is  commonly  a  characteristic  of  a  mal-developed  eye  and  is  not,  for  the 
most  part,  an  entirely  localised  defect. 

Inheritance  and  Sex-incidence  in  Coloboma  Iridis.  Twenty-seven  pedigrees  (many 
of  them  worth  little  from  the  standpoint  of  heredity)  of  coloboma  iridis  are  included 
under  Figs.  1 1 47-1 1 73  of  Plates  LXXI  and  LXXII ;  cases  also  may  be  sought  for  under 
the  heading  of  aniridia.  This  is  a  very  short  series,  yet  ophthalmologists  are  agreed  that 
coloboma  iridis  is  one  of  the  most  common  of  all  anomalies  of  the  eye.  I  have  endeavoured 
to  find  some  explanation  of  this  paucity  of  published  pedigrees,  and  can  only  conclude 
that  perhaps  the  anomaly  does  generally  occur  in  isolated  cases,  and  carries  for  the  most 
part  no  hereditary  potentiality.  Hird,  in  1912,  collected  information  on  the  general 
characteristics  of  the  anomaly  and  could  trace  no  sign  of  heredity  in  the  16  cases  under 
his  personal  observation;  Usher,  agreeing  in  the  common  occurrence  of  the  defect,  and 
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ever  watchful  for  hereditary  characteristics,  has  been  unable  to  trace  any  influence  of 
this  nature  in  cases  which  have  been  under  his  care. 

The  hereditary  cases  of  my  series  cover  111  individuals,  including  52  males, 
52  females  and  7  of  unrecorded  sex;  the  male  sex-incidence  is  thus  50  °/0>  as  m  the 
case  of  aniridia. 

The  defect  is  most  commonly  transmitted  by  an  affected  parent,  but  this  cannot  be 
stated  as  a  characteristic  of  the  condition  in  view  of  the  following  table  showing  that 
some  30  °/0  of  the  79  cases,  whose  parentage  was  known,  had  parents  who  were  un- 
affected. The  pedigrees  are  too  few  and  scanty  to  consider  as  a  whole,  but  individual 

Parentage  in  Cases  of '  Coloboma  Iridis. 


Parentage 

6 

? 

3 

Totals 

Mother  affected 
Father  affected 
Both  Parents  normal 

12 
13 

13 

7 
17 
11 

6 

25 

30 

24* 

Totals 

38 

35 

6 

79 

*  In  five  of  these  cases  the  mother's  stock  was  affected,  in  one  case  the  father's  stock. 

cases  provide  varied  interest  and  are  worth  some  study.  A  generation  is  skipped  in 
Figs.  1160,  1172  and  1173,  a  consanguineous  marriage  having  occurred  in  one  of  these 
cases.  In  Fig.  1156  two  generations  are  skipped,  one  consanguineous  marriage  having 
occurred  in  the  interval.  Figs.  11 59  and  1160  provide  examples  in  which  a  normal  member 
of  an  affected  sibship  has  transmitted  the  defect.  It  is  clear  that  either  sex  is  equally 
potent  in  the  transmission  of  the  defect. 


C.    HEREDITARY  ECTOPIA  LENTIS. 

Hereditary  ectopia  lentis  is  an  anomaly  in  the  position  of  the  lens  of  the  eye,  which 
is  no  longer  centrally  placed  with  regard  to  the  iris  but  is  displaced  in  almost  any 
direction,  though  more  commonly  in  some  directions  than  in  others.  The  condition 
arises  as  the  result  of  an  embryological  defect  affecting  the  development  of  the  sus- 
pensory ligament  of  the  lens,  which  may  be  absent  in  parts  and  evidently  varies  within 
wide  limits  in  its  departure  from  the  normal.  In  eyes  presenting  this  anomaly  the  lens 
may  be  altogether  withdrawn  from  the  pupillary  area,  or  its  margin  may  be  seen 
crossing  the  pupil ;  the  defect  again  may  be  of  so  slight  degree  that  only  upon  dilata- 
tion of  the  pupil  can  the  anomaly  be  demonstrated.  In  a  considerable  proportion  of 
cases  the  lens  becomes  completely  luxated  and  may  be  seen  lying  in  the  anterior 
chamber  or  in  the  floor  of  the  vitreous;  in  some  cases  the  mobility  of  the  lens  is  so 
marked  that  it  can  be  seen  to  swing  in  position  with  movements  of  the  head.  Obviously 
the  defect  must  be  of  a  serious  nature,  not  alone  through  the  direct  interference  to 
vision  occasioned  by  the  misplaced  lens,  but  also  from  the  secondary  effects  such  as 
cataract  or  glaucoma,  to  which  the  subject  must  be  liable  as  a  result  of  irritation  set 
up  by  irregular  movements  within  the  eye. 
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The  condition  would  appear  to  be  among  the  more  common  of  the  hereditary 
anomalies  of  the  eye  if  we  may  judge  by  the  number  of  published  histories.  My  material 
consists  of  73  pedigrees  covering  345  cases  of  the  defect,  including  171)  males, 
142  females  and  24  cases  of  unstated  sex.  The  male  sex-incidence  thus  determined  is 
55 '8  +  1  "9,  showing  some  actual  excess  of  males  amongst  published  records  of  cases,  but 
evidently  both  sexes  are  almost  equally  liable;  in  certain  pedigrees  an  excess  of  males 
may  be  presented,  as  in  Fig.  1176  due  to  Vogt,  including  13,  probably  15,  affected 
males  and  one  or  two  affected  females;  other  pedigrees  show  an  excess  of  females,  an 
example  of  which  is  shown  in  Fig.  1178  by  Cameron,  including  13  females  and  only 
one  male  affected. 

It  is  evident  that  the  defect  is  almost  invariably  bilateral,  though  several  cases 
have  been  noted  in  which  one  lens  is  said  to  be  in  a  normal  position1;  moreover  the 
condition  is  commonly  symmetrical  in  the  two  eyes.    I  find  the  same  displacement  in 


Position  of  Lens 

Symmetrical  Displacement 

All  Cases  (No.  of  Eyes) 

Males 

Females 

Totals 

Males 

Females 

Totals 

Up  and  In 

Up 

Down 

Up  and  Out 

Out 

In 

Down  and  In 

Down  and  Out 

In  Anterior  Chamber 

In  Vitreous 

Complete  Luxation 

Tilted 

14" 

8 
8 
8 
G 
8 
2 
1 
4 
4 
6 
1 

8 
9 
5 
3 
7 
5 
5 
4 
2 

2 

22 
17 
13 

11 
13 

13 
7 
5 
6 
4 
8 
1 

38 

23 

23 

22 

17 

19 

5 

5 

11 

13 

13 

2 

22 
23 

17 

13 

17 

13 

17 

13 

9 

4 

4 

1 

60 

46 
40 
35 
34 
32 
22 
18 
20 
17 
17 
3 

Totals 

70 

50 

120 

191 

153 

344 

both  eyes  in  1 20  cases ;  and  some  degree  of  asymmetry  in  3 1  males  and  29  females  of  my 
records;  the  latter  cases  include  for  the  most  part  those  in  which  the  asymmetry  is  of 
slight  degree  onlyorin  which  one  lens  has  become  completely  dislocated  and  is  lying  in  the 
vitreous  or  in  the  anterior  chamber ;  it  is  evidently  very  rare  for  one  lens  to  be  displaced  in 
an  upward  direction  (including  up-in  and  up-out)  and  the  other  lens  to  be  displaced 
downwards.  The  direction  of  the  displacement  should,  one  would  think,  have  con- 
siderable interest  with  regard  to  the  pathogenesis  of  the  anomaly,  but  it  is  difficult  to  see 
what  deduction  can  be  made  when  the  character  of  the  displacement  varies  within 
such  wide  limits  and  may  indeed  lie  in  any  direction;  all  that  one  can  point  to  is  some 
definite  excess  of  displacements  in  an  upward  direction  (including  up  and  in,  up  and 
out)  as  compared  with  those  directed  downwards  (including  down  and  in,  down  and 
out).  Another  point  of  some  particular  interest  in  these  cases  is  the  frequent 
accompaniment  of  corectopia;  the  following  table  includes  all  the  information  I  have, 
indicating  the  frequency  of  the  association  in  209  cases.  It  will  be  seen  that  55  cases 
show  some  abnormality  of  the  pupil ;  this  is  a  considerable  proportion,  but  it  is  clear 

1  See  IV.  'J  of  Fig.  1220,  If.  3  of  Fig.  1210,  II.  2  of  Fig.  1203. 
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that  a  marked  displacement  of  the  lens  may  be  and  most  commonly  is  associated  with 
a  normal  pupil ;  only  the  embryologist  is  in  a  position  to  discuss  the  probable  nature 
of  the  association  between  these  two  anomalies  when  it  occurs;  the  occurrence,  how- 
ever, of  multiple  cases  of  the  association  in  the  same  family  suggests  the  possibility  of 
some  genetic  link  between  the  two  factors  in  these  pedigrees  rather  than  a  common 
developmental  determinant.   In  only  26  eyes  is  the  direction  of  the  displacement  given 

Pupil  in  Cases  of  Ectopia  Lentis. 


Pupil 

No.  of 
Cases 

Remarks 

Normal 

Presumably  Normal 
Circular,  central 
Corectopia 

Central,  not  circular 
Double 

43 

111 

6 

42 

6 
1 

Cases  described,  no  mention  of  pupils 

One  pin-point,  no  reaction;  3  small;  2  react  sluggishly 

Eight  cases  have  one  or  both  pupils  pear-shaped  or  oval;  one  has 

a  persistent  pupillary  membrane 
One  with  persistent  pupillary  membrane 

for  the  lens  and  the  pupil;  in  10  of  these  the  displacement  is  towards  the  same 
direction,  in  1 6  eyes  the  pupillary  eccentricity  differs  from  that  of  the  lens ;  there 
would  thus  appear  to  be  no  evidence  of  a  close  link  determining  any  parallelism  of  the 
direction  in  the  two  cases. 

With  regard  to  defects  or  liabilities  associated  with  hereditary  ectopia  lentis,  other 
than  those  affecting  the  pupil,  such  as  occur  may  perhaps  be  largely  explained  as  the 
result  of  mechanical  injury  due  to  the  defect  itself,  and  are  largely  included  in  the 
following  table  under  the  heading  of  cataract,  with  or  without  accompanying  defects ; 
and  under  secondary  glaucoma  with  or  without  other  defects.  The  table  given  on  p.  480, 
including  all  cases  of  observed  associated  defects,  leads  to  the  conclusion  that  the 
anomaly  of  ectopia  lentis  is  for  the  most  part  strictly  limited  in  its  manifestation ;  it  is 
indeed  a  little  unexpected  after  an  examination  of  the  frequent  occurrence  of  ectopia 
lentis  in  cases  of  aniridia  (see  p.  469)  to  find  no  single  case  of  aniridia  noted  in  my 
pedigrees  of  ectopia  lentis;  it  is  further  noteworthy  that,  though  corectopia  and  slight 
departure  from  the  normal  shape  of  pupil  are  frequent  with  hereditary  ectopia  lentis, 
a  definite  coloboma  iridis  is  never  described. 

Certain  individual  pedigrees  show  an  interesting  linkage  of  ectopia  lentis  with 
other  conditions.  Such  is  Strebel's1  pedigree  of  ectopia  lentis  with  corectopia,  high 
myopia  and  a  liability  to  heart  disease;  also  two  small  pedigrees  due  to  Weve2  and 
Haas3  include  a  few  cases  all  of  which  are  associated  with  arachnodactyly,  but  I  find 
no  widespread  evidence  of  such  linkage ;  there  is  moreover  little  evidence  of  associated 
abnormality  outside  the  eye.  The  table  given  on  p.  480  includes  reference  to  1 19  cases  of 
ectopia  lentis ;  my  records  include  a  further  111  cases,  giving  evidence  of  examination, 
which  show  no  associated  defect,  apart  from  refractive  errors,  often  very  high  but  of 
doubtful  significance,  and  the  very  common  visual  defect  which  is  to  be  expected. 

It  would  appear  that  the  eyes  of  cases  which  present  this  anomaly  are  not  for  the 
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most  part  markedly  ill-developed  or  mal  proportioned  eyes,  apart  from  the  particular 
error,  and  that  the  accidents  which  occur,  such  as  cataract  or  glaucoma,  result  from 


Diseases  observed  in  association  with  Ectopia  Lentis 

6 

9 

Totals 

Cataract 

■> 

8 

17 

,,         and  secondary  glaucoma 

3 

2 

,,         and  pupillary  anomaly 

,,         corectopia  and  secondary  glaucoma 

•2 
1 

5 

„         corectopia,  ptosis  and  strabismus 

1 

— 

,,         corectopia,  mental  weakness  and  high-arched  palate 

— 

1 

,,         anomaly  of  pupils  and  mental  weakness 

1 

— 

,,         anomaly  of  pupils,  strabismus  and  stammering 

1 

— 

,,         and  coloboma  lentis 

1 

— 

„         secondary  glaucoma  and  mental  weakness 

— 

1 

,,         and  corneal  maculae 

1 

— 

,,         and  megalocornea 

— 

,,         and  small  discs 

— 

,,          and  strabismus 

— 

„         hyperthyroidism  and  rickets 

,,         nervousness  and  high-arched  palate 

— 

Corectopia  or  anomaly  of  pupils 

,,           secondary  glaucoma  and  heart  disease 

14 
2 

9 

23 

,,           and  heart  disease 

4 

6 

10 

,,           and  phlyctenular  keratitis 

— 

1 

„           strabismus  and  cretinism 

— 

„           and  epispadia 
Secondary  glaucoma 

„                ,,           and  anomaly  in  pupils 
Anomaly  in  pupils  and  corneal  opacity 

,,                  ,,        detachment  of  retina,  small  lenses  and  strabismus 

3 
1 

Anomaly  in  discs  and  retinal  vessels 

1 

Coloboma  lentis 

1 

Corneal  opacity 
Buphthalmos 

— 

Megalocornea,  rachitis 

1 

Strabismus 

2 

— 

„             and  1  tuberculous  glands 

— 

1 

Choroiditis 

— 

1 

Detached  retina  and  high-arched  palate 

— 

1 

Arachnodactyly 

Glands  in  neck,  'tuberculous 

5 

2 
1 

Tuberculosis  and  neurosis 

— 

1 

Hyperthyroidism 
Facial  asymmetry 
Heart  disease 

1 

1 
1 
2 

3 

Mental  defect 

— 

3 

3 

Imbecility  with  tuberculosis 

— 

1 

1 

the  nature  of  the  anomaly  rather  than  from  a  common  cause ;  none  the  less,  the  defect 
is  often  a  most  serious  handicap,  as  will,  be  seen  from  the  table  below,  including  such 
information  as  I  have  concerning  the  vision  of  affected  individuals.  It  is  unfortunate 
that  many  cases  of  my  records  are  described  from  the  point  of  view  of  the  hereditary 
relationships  and  give  no  details  of  the  functional  capacity  in  individuals ;  it  may  well 
be  that  there  has  been  a  tendency  to  describe  in  detail  the  cases  which  are  under 
treatment  seeking  help,  and  that  those  not  described  may  present  a  less  severely 
affected  group  than  the  cases  included  in  this  table ;  probably  few,  if  any,  cases  of 
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blindness  would  escape  record  but  many  cases  of  good  or  useful  vision  might  do  so.  It 
is  evident  that  there  must  be  great  variation  in  these  respects  dependent  upon  the 
grade  of  the  anomaly ;  the  pupil  may  be  entirely  occupied  by  the  lens  though  it  is  not 
accurately  centred  and  troublesome  astigmatism  may  result;  or  the  pupil  may  be 
wholly  aphakic  and  a  strong  convex  glass  may  lead  to  useful  vision;  again  the  margin 
of  the  lens  may  cross  the  pupil  and  there  may  be  a  choice  of  vision,  with  a  convex 
glass  through  the  aphakic  section  or  with  a  concave  glass  through  the  marginal  region 
of  the  lens,  whichever  is  most  suited  to  the  individual  patient. 


Vision  in  oases  of  ectopia  lentis 

i 

? 

Total 

Blind  in  both  eyes 

3 

3 

6 

Blind  in  one  eye 

7 

6 

13 

"Very  bad"  or  "always  bad" 

10 

17 

27 

>  _6_j.  with  correction  or  finger  counting  in  both  eyes 

13 

10 

23 

/^-  or  less  in  one  eye,  up  to  ~  in  the  other 

6 

6 

12 

TS2 — -/g-  in  both  eyes,  with  correction 

10 

8 

18 

Good,  or  good  till  middle  age 

6 

4 

10 

Cataract.  No  statement  of  vision 

8 

11 

19 

The  Inheritance  of  Ectopia  Lentis.  A  study  of  the  pedigrees  on  Plates  LXXIII — 
LXXVI  will  reveal  the  great  variety  to  be  found  in  the  genetic  manifestations  of  this 
anomaly.  Fig.  1193,  due  to  Gunn,  illustrates  an  extreme  example  of  dominance  in 
which  no  fewer  than  17  out  of  the  22  members  of  five  affected  sibships  show  the 
anomaly;  other  examples  of  dominance,  some  of  them  less  straightforward  in  that 
normal  members  are  seen  occasionally  to  transmit  the  defect,  are  Fig.  1205  due  to 
Lewis,  Fig.  1216  due  to  Stanford  Morton,  Fig.  1177  due  to  Strebel  and  Fig.  1176  due 
to  Vogt.  The  condition  may  be  seen  behaving  as  a  recessive,  with  normal  parents  and 
unaffected  offspring,  in  Fecht's  case  of  Fig.  1182  or  Franceschetti's  case  of  Fig.  1204. 
We  are  most  fortunate  in  having  the  very  interesting  histories  worked  out  by  Usher 
and  illustrated  on  Plates  LXXIII  and  LXXIV,  showing  the  appearance  of  the  anomaly 
in  a  single  case  of  a  large  sibship,  the  offspring  of  normal  parents;  in  two  instances 
such  single  cases  in  a  widespread  family  are  seen  to  transmit  the  defect  to  children 
and  grandchildren.  Is  it  chance  that  the  affection  rests  almost  entirely  with  males 
through  the  four  generations  of  Fig.  1176,  or  almost  entirely  with  females  through  the 
four  generations  of  Fig.  1178?  What  is  the  outlook  for  the  offspring  of  the  single 
affected  sibship  of  Usher's  pedigree  1 190?  Is  it  probable  that  they  will  show  manifest 
defect  like  the  children  of  n.  7  in  Fig.  1183,  or  like  those  of  iv.  7  in  Fig.  1174,  or  can 
they  be  trusted  to  follow  the  example  of  Fecht's  case  or  Franceschetti's  and  behave  as 
recessives  are  expected  to  behave  ? 

On  examining  the  pedigrees  as  a  whole,  it  is  clear  that  the  condition  is  most  com- 
monly transmitted  to  an  affected  individual  by  a  parent  who  manifests  the  defect.  The 
following  table  shows  the  type  of  parentage  in  287  individual  cases;  in  58  cases  no 
information  on  this  point  was  available.  It  will  be  seen  that  some  75°/n  of  these  cases 
had  parents  who  themselves  manifested  the  defect.  A  slight  excess  of  the  cases  of  my 
records  owe  their  defect  to  their  mothers  and  this,  in  view  of  the  excess  of  males  in 
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the  population,  is  of  some  interest;  if  proving  nothing,  it  supports,  so  far  as  it  goes,  the 
observation  made  elsewhere  that  women,  for  one  reason  or  another,  tend  on  the  whole 
to  be  more  potent  than  men  as  transmitters  of  hereditary  affections,  and  to  bear 
a  heavy  responsibility  for  the  amount  of  hereditary  defect  in  the  community. 


Parentage 

Offspring 

6 

? 

3 

Totals 

Mother  affected 
Father  affected 
Both  Parents  normal 

51 
52 
11 

52 
41 

26 

1 1 

7 
(5 

114 

100 
73 

Totals 

144 

119 

24 

287 

No  knowledge  of  Parents 

35 

23 

— 

58 

On  examination  of  the  sibships  to  which  individuals  of  the  above  table  belong 
I  find,  as  may  be  seen  below,  that  the  affected  mother  has  on  the  average  transmitted 
the  defect  to  a  higher  percentage  of  her  children  than  has  the  affected  father.  I  can- 
not lay  any  stress  upon  these  figures,  based  as  they  are  upon  such  small  numbers,  or 
attempt  any  explanation  with  regard  to  them,  but  would  refer  the  reader  to  p.  284  of 
this  volume,  in  the  section  on  "Blue  Sclerotics  and  Fragility  of  Bone" ;  he  will  find  there 
some  tentative  suggestions  concerning  the  relative  potency  of  man  and  woman  in  the 
transmission  of  hereditary  defect,  which  are  applicable  to  this  case  of  ectopia  lentis. 
Though  however  there  would  appear  to  be  some  similar  genetic  relationship  deter- 
mining the  proportion  of  affected  offspring  resulting  from  an  affected  mother  and  father 
respectively  in  the  two  conditions — blue  sclerotics  and  ectopia  lentis — the  parallel  does 
not  extend  to  those  sibships  whose  parentage  shows  no  manifest  defect ;  in  ectopia 
lentis,  the  percentage  of  this  group  to  be  affected  is  markedly  in  excess  of  the  corre- 
sponding group  for  blue  sclerotics  and  approximates  more  closely  to  that  provided  by 
figures  for  retinitis  pigmentosa. 


Parentage 

No.  of 
Sibships 

Offspring 

Blue  Sclerotics 

Affected 

Normal 

Percentage  Affected 

No.  of 
Sibships 

Percentage    | 
Affected 

Mother  affected 
Father  affected 
One  Parent  affected 
Both  Parents  normal 
One  Parent  affected  * 

(35) 
(32) 

(67) 
(27) 
(63) 

91 
77 

168 
63 

168 

58 
77 

135 
90 

123 

61-1  +  2-7 
50-0  +  2-7 
55-4  +  1-9 
41-2  +  2-7 
57-7  +  2-0 

(91) 
(53) 

(18) 

62-7  +  1-8 
53-8  +  2-2 

24-8  +  2-8 

*  Excluding  four  unaffected  sibships  with  one  parent  affected. 

It  would  be  fitting  that  this  volume  should  be  closed  with  some  note  of  appreciation 
of  the  man  whose  work  is  thus  memorialised.  If  some  sections  have  appeared  to 
provide  little  reference  to  Nettleship's  personal  contributions,  and  the  whole  bears  upon 
one  aspect  only  of  his  work,  I  hope  it  may  provide  some  indication  of  the  far-reaching 
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results  of  the  stimulus  to  interest  in  the  inheritance  of  eye  diseases  which  we  owe 
to  Nettleship.  I  would  add  that  for  any  merits  which  the  volume  can  claim,  warm 
thanks  are  due  primarily  to  the  Editor  who  planned  and  directed  the  work,  to  C.  H. 
Usher,  who  has  encouraged  by  his  unfailing  and  most  generous  help  throughout,  and 
to  the  Medical  Research  Council,  whose  support  has  materially  helped  the  completion 
of  the  project. 
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DESCRIPTIONS  OF  PEDIGREE  PLATES1 

MICROPHTHALMOS 

Plate  LXIV.  Fig.  942.  Usher's  Case.  Microphthalmos  associated  with  corectopia  and  myopia  in  four 
males  and  seven  females  of  three  generations.  I.  1,  G.  W.,  was  reported  by  II.  3,  II.  10  and  III.  9  to  have 
had  small  eyes;  in  June  1890  he  was  noted  at  the  Aberdeen  Royal  Infirmary  to  have  "myopia,  choroidal 
atrophy,  tremulous  iris,  striae  and  posterior  polar  cataract,  large  staphyloma  posticum";  he  was  illegitimate. 
II.  3,  G.  W.,  aged  49  (1895),  always  near  sighted,  complained  that  the  vision  of  his  right  eye  had  been 
failing  for  one  week;  he  had  right  internal  concomitant  strabismus;  corneae  were  small  with  transverse 
diameters  of  9-5  mm.;  refraction  was  myopic,  more  than  11  D.  in  the  right,  20  D.  in  the  vertical,  25  D.  in 
the  horizontal  meridian  in  the  left  eye;  with  correction  R.  V.  -  ^,  L.  V.  =  g-^-;  pupils  were  eccentric  towards 
the  nasal  side;  iridodonesis  was  present;  a  posterior  staphyloma  with  choroidal  atrophy  surrounded  the  disc 
in  each  eye ;  no  vitreous  opacities.  In  1 904  R.  V.  =  hand  movements ;  T.  =  +  1 ;  anterior  chamber  was 
shallow;  pupil  was  oval  and  reacted  to  light;  the  left  eye  had  normal  tension;  neither  eye  moved  fully  out- 
wards. Further  examinations  are  described  and  in  1920  there  was  no  perception  of  light  in  either  eye,  no 
nystagmus,  much  corneal  opacity;  R.  T.  was  normal,  L.  T.  =  +  2. 

II.  10,  aged  41  (1897),  complained  of  attacks  of  inflammation  in  his  right  eye  during  a  year;  the  sight 
of  this  eye  had  failed  suddenly  in  boyhood;  corneae  were  small  with  a  transverse  diameter  of  10  mm.; 
R.  V.  =  no  perception  of  light,  cornea  nebulous;  the  left  eye  had  myopia  of  20  D.,  L.  V.  with  correction  =  ^; 
pupils  were  ectopic,  far  upwards  and  inwards;  irides  were  tremulous;  the  right  fundus  was  not  seen,  the 
left  showed  a  myopic  crescent;  R.  T.  =  +  1,  L.  T.  was  normal;  the  left  lens  was  hazy. 
1  p.l.  is  frequently  used  as  an  abbreviation  of  "perception  of  light". 
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II  I.  9.  Mrs  A.  W.,  the  only  daughter  of  II.  3,  aged  21  (1896),  bad  always  been  near  sighted;  corneae 
were  small  and  clear;  refraction  was  myopic,  11  D.  in  the  vertical,  13  IX  in  the  horizontal  meridian  for  the 
righl  eye,  1  I  l>.  and  9  D.  being  the  corresponding  measurements  for  the  left;  with  correction  11.  V.  ..';,. , 
L.  V.  =  -jj-;  large  myopic  crescents  were  noted.  In  1920  R.  V.  =  L.  V.  =  f6  with  -11  D.  in  each;  corneal 
transverse  diameters  measured  9  or  9-5  mm.,  pupils  were  ectopic,  up-in,  and  were  not  quite  circular;  no 
nystagmus;  no  iridodonesis ;  the  i fides  were  pale  grey  with  a  darker  peripheral  zone;  lenses  were  clear 
excepting  a  few  small  dots  below;  discs  were  normal,  but  were  surrounded  by  large  areas  of  choroidal 
atrophy:  some  vitreous  opacity  was  noted;  tension  was  normal;  anterior  chambers  not  very  shallow;  eye 
movements  full;  when  the  upper  lid  was  raised  and  the  patient  looked  down,  the  eyeball  appeared  to  be  of  a 
fair  size.  III.  30,  Mrs  M.,  aged  41  (1921),  daughter  of  II.  10,  had  had  a  gastroenterostomy  performed  for 
dilated  stomach;  the  corneal  transverse  diameter  in  each  eye  measured  9  mm.  and  the  eyeballs  were  smaller 
than  normal;  constant  rotatory  nystagmus  was  noted;  R.  V.  with  —  12  D.  Sph.  =  fti,  L.  V.  =  no  perception 
of  light;  pupils  were  equal;  irides  were  bluish  with  much  yellow  stroma;  left  iris  was  tremulous,  not  the 
right;  pupils  were  markedly  eccentric,  up  in ;  the  left  lens  was  opaque  and  partially  dislocated  into  the 
vitreous;  the  right  lens  was  clear,  no  opacities  in  the  right  vitreous,  a  large  area  of  complete  choroidal 
atrophy  surrounded  the  right  disc;  tension  was  normal  in  each  eye;  vision  had  deteriorated  since  an  ex- 
amination in  1907.  III.  31  died  unmarried,  aged  31;  at  the  age  of  13  (1893)  she  had  been  admitted  into 
an  asylum  for  the  blind,  where  she  remained  for  three  years;  she  was  totally  blind  for  some  years  before  her 
death  and  is  reported  to  have  had  small  eyes  and  nystagmus;  she  is  known  to  have  had  high  myopia  and  a 
secondary  cataract  in  the  left  lens.  III.  32,  Mrs  McP.,  aged  21  (1903),  had  corneal  transverse  diameters  of 
10  mm.;  the  right  eye  was  hypermetropic,  about  5  D.,  the  left  eye  myopic,  about  7  D. ;  with  correction 
It.  V.  =T'-o,  L.  V.  =-gjf',  pupils,  nearly  circular,  contracted  readily  and  were  ectopic  up-in;  no  iridodonesis; 
rotatory  nystagmus  was  noted;  lenses  had  peripheral  dot  opacities;  the  right  iris  had  an  incomplete  corona 
at  the  nasal  side  where  it  was  slate  colour;  fundi  and  tension  were  normal;  a  pupillary  membrane  was  seen 
crossing  the  lower  part  of  the  right  pupil,  also  fine  pigmented  dots  on  the  lens  capsule;  this  patient  had 
convergent  concomitant  strabismus  of  the  left  eye;  anterior  chambers  were  deep  down-out,  shallow  up-in. 
III.  33,  J.  W.,  aged  12  (1897),  had  a  corneal  transverse  diameter  of  8  mm.  in  each  eye;  refraction  in  both 
eyes  was  myopic,  7-10  D.;  R.  V.  =  „%,  L.  V.  =^j  with  correction;  pupils  were  markedly  ectopic,  up-in, 
they  contracted  to  light  and  accommodation  and  were  not  circular;  lateral  nystagmus  was  noted;  myopic 
crescents  were  seen  in  the  fundi;  in  the  left  eye  an  opacity  was  seen  in  the  vitreous;  partial  ptosis  was 
present;  the  palatal  arch  was  rather  high. 

IV.  6,  A.  W.,  aged  2  (1907),  had  corneal  transverse  diameters  of  9*5  mm.;  not  very  high  myopia  was 
increased  to  10  D.  in  each  eye  at  the  age  of  7;  pupils  were  markedly  ectopic,  up-in;  rotatory  nystagmus 
was  present.  At  the  age  of  15  (1920)  lenses  were  clear;  a  posterior  staphyloma  of  choroidal  atrophy  was 
noted  in  each  eye;  eyeballs  looked  small  but  appeared  to  be  of  larger  size  when  exposed  by  raising  the  lid; 
anterior  chambers  were  of  uniform  depth,  not  shallow;  no  iridodonesis  was  present;  there  was  a  slow 
rotatory  nystagmus.  IV.  7  was  seen  aged  6  (1912)  and  again  in  1920;  she  was  an  albino;  a  slight  degree 
of  myopia  had  increased  by  the  age  of  14  to  about  8  D.  in  each  eye;  R.  V.  =L.  V.  =  -£$  with  correction; 
corneal  transverse  diameters  measured  10  mm.;  pupils,  not  quite  circular,  were  markedly  ectopic,  up-in; 
lenses  were  clear;  no  iridodonesis  was  present;  irides  were  bluish  grey  with  a  darker  peripheral  zone;  fundi 
were  typically  albinotic  and  hair  very  fair;  fine  rotatory  nystagmus  was  present;  anterior  chambers  were  of 
moderate  depth. 

I  V.  23,  aged  3  years,  had  small  corneae,  the  transverse  diameter  of  each  measuring  9  mm.;  also  the  whole 
eyeball  was  too  small;  no  nystagmus  was  present  and  no  iridodonesis;  lenses  were  clear;  anterior  chambers 
were  of  equal  and  usual  depth;  discs  were  normal  and  fundi  pale;  refraction  was  hypermetropic  in  the 
right,  myopic  in  the  left  eye;   pupils  were  ovoid  in  shape  and  markedly  ectopic,  upwards  and  inwards. 

II.  2,  aged  G5  (1914),  had  high  myopia,  diffuse  lens  opacity,  and  normal  tension  in  the  right  eye;  the  left 
eye  had  vision  reduced  to  perception  of  light,  iridodonesis,  a  lens  dislocated  into  the  lower  part  of  the 
vitreous  chamber,  a  large  posterior  staphyloma  of  complete  choroidal  atrophy,  much  retinal  pigmentation 
at  i  he  periphery  of  the  fundus  and  tension  of  +  1 ;  the  optic  disc  was  of  good  colour  and  not  cupped.  III.  8, 
the  son  of  II.  2,  aged  24  (1910),  had  in  his  right  eye  myopia  of  22  D.  and  V.  =  :i\  with  correction,  in  the 
left  eye  myopia  of  18  D.  and  V.  =  T6y  with  correction;  each  fundus  showed  extensive  myopic  changes.  IV.  2 
was  a  deaf-mute,  III.  34  was  mentally  affected  and  died  in  a  lunatic  asylum.  IV.  13  had  epicanthus.  II.  9 
died  in  childhood.  IV.  1  died  aged  3  years.  There  was  no  coloboma  of  lens,  iris,  choroid,  optic  nerve,  or 
eyelid  in  any  of  the  affected  members  of  this  family.    No  consanguinity.    Bibl.  No.  243. 

Fig.  943.  Cunier's  Case.  Four  cases  of  microphthalmos  in  a  pedigree  associated  with  other  defects. 
III.  3,  the  normal  daughter  of  a  microphthalmic  mother,  married  III.  2  who  was  normal,  but  whose 
grandfather  I.  1  was  a  deaf  mute;  there  were  from  this  marriage  three  normal  sons  and  two  daughters  with 
bilateral  microphthalmos.  Of  these  daughters  IV.  4,  aged  23,  was  also  a  deaf  mute  and  had  a  complete 
absence  of  iris.  IV.  5,  aged  26,  had  nystagmus;  she  was  married  and  had  a  son  V.  1,  aged  3  years,  with 
bilateral  microphthalmos;  V.  1  was  also  a  deaf  mute  and  had  a  coloboma  of  the  right  iris;  he  further  had 
congenital  talipes  equinus  and  small  ill-developed  upper  limbs  relatively  to  the  rest  of  the  body.  No  con- 
sanguinity recorded.    Bibl.  No.  29. 
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Fig.  94-1.  Stuelp's  Case.  Microphthalmos  in  eight  members  of  a  sibship  of  fourteen.  The  mother,  I.  2, 
was  healthy,  had  good  sight  and  lived  to  the  age  of  80  years;  by  her  first  husband  she  had  two  children 
who  saw  well,  a  son,  aged  69  (1913)  and  very  vigorous,  and  a  daughter,  II.  2,  who  died  from  heart  failure  at 
the  age  of  60.  By  her  second  husband,  who  was  alcoholic  and  who  appears  to  have  been  suspected  to  have 
had  a  syphilitic  infection,  I.  2  had  fourteen  children,  eight  of  whom  were  born  blind;  she  had  no  miscarriages. 
Of  these  children  II.  3  saw  well  but  died  from  convulsions  aged  li  years;  II.  4,  aged  61  (1913),  had  never 
been  seriously  ill;  he  had  complete  ptosis  and  his  eyes  were  about  half  the  normal  size  with  markedly  small 
corneae;  he  was  married  and  had  three  healthy  children  and  two  healthy  grandchildren  who  saw  well.  II.  6, 
aged  59,  and  II.  7,  aged  57,  were  both  blind  and  were  unmarried.  II.  8  was  blind  and  died,  aged  5  years, 
from  "Unterleibsdriisen."  II.  9  was  blind  and  died,  aged  2  years,  from  "Brustfieber."  II.  10  saw  well  but 
died,  aged  1  year,  following  vaccination.  II.  11  saw  well  but  died,  aged  3,  from  "Brustwasser."  II.  12  saw 
well  but  died,  aged  9  months,  from  diarrhoea.  II.  13,  aged  51,  saw  well  and  had  nine  children  and  four 
grandchildren,  none  of  whom  were  microphthalmic,  but  several  of  them  died  young.  II.  15  was  blind 
and  died  soon  after  birth.  II.  17  was  blind;  he  had  from  two  marriages  five  children  who  saw  well.  II.  19 
aged  13,  was  healthy,  he  and  his  six  children  saw  well.  II.  21  was  blind  and  died,  aged  5  months,  from 
diarrhoea.  All  cases  of  microphthalmos  known  to  have  occurred  in  this  family  were  members  of  a  single 
sibship.    No  consanguinity.    Bibl.  No.  203. 

Fig.  945.  Thomsen's  Case.  I.  2  was  born  blind.  II.  2  had  markedly  small  eyes;  he  was  married  to  a 
mentally  defective  woman;  of  their  children,  III.  2  had  bilateral  cataract,  III.  3  saw  very  badly,  III.  4  had 
bilateral  cataract  with  eyes  of  normal  size.  III.  2  had  children  who  were  very  short  sighted.  III.  4  married 
his  second  cousin,  who  was  mentally  very  unstable,  and  had  five  children,  of  whom  IV.  2,  aged  10,  had 
normal  eyes;  IV.  3,  aged  8,  had  very  small  eyes  and  bilateral  cataract;  IV.  4,  aged  4,  also  had  very  small 
eyes  and  bilateral  cataract;  IV.  5,  aged  2,  had  bilateral  cataract  but  normal  sized  eyes;  IV.  6,  aged  7  mouths, 
had  bilateral  microphthalmos  and  cataract.  III.  6,  the  mother  of  this  sibship,  and  her  forbears  were  free 
from  all  eye  anomalies,  but  her  mother,  II  4,  was  mentally  defective  and  her  half  sister,  III  8,  was  an 
imbecile.    Consanguinity.    Bibl.  No.  218. 

Fig.  946.  PJluger's  Case.  III.  1,  Emma  B.,  aged  11,  had  a  markedly  asymmetric  skull  and  some  degree 
of  microcephaly  which  was  chiefly  conspicuous  in  the  frontal  region;  she  also  had  a  not  very  pronounced 
though  definite  microphthalmos;  the  corneae  were  somewhat  elliptic,  vertical  diameter  9  mm.,  horizontal 
diameter  10  mm.;  she  had  a  very  marked  horizontal  nystagmus  and  absolute  failure  of  central  fixation; 
corneae  were  transparent,  irides  normal,  R.  lens  normal,  L.  lens  showed  a  cortical  opacity;  both  fundi  ex- 
hibited a  coloboma  of  the  choroid  and  of  the  optic  nerve.  III.  2  had  normal  eyes.  III.  3  died  two  hours 
after  birth;  this  child  was  hydrocephalic.  II.  2,  the  mother  of  III.  1,  had  a  deformity  of  the  skull  and  eyes 
similar  to  that  of  III.  1  but  of  a  less  marked  character;  both  corneae  were  smaller  than  normal — vertical 
diameter  10  mm.,  horizontal  diameter  11  mm. — she  had  no  colobomata.  II.  3,  aged  35,  had  a  normal  skull 
but  showed  a  slight  degree  of  microphthalmos  in  each  eye  with  corneal  diameters  of  10  mm.;  her  fundi  were 
normal.  I.  1,  the  father  of  II.  2,  was  said  to  have  abnormal  eyes,  but  he  was  not  seen  and  no  indication  of 
the  nature  of  the  abnormality  is  given.    No  consanguinity  recorded.    Bibl.  No.  87. 

Fig.  947.  Martin's  Case.  Microphthalmos  in  thirteen  members  of  three  generations.  I.  1  and  2,  of 
whom  no  information  could  be  obtained,  had  two  sons  with  very  small  eyes  and  other  children  whose  eyes 
were  of  normal  size.  II.  2  had  a  daughter,  III.  2,  and  a  granddaughter,  IV.  1,  who  each  had  small  eyes.  II.  4 
had  three  daughters  with  microphthalmos  of  whom  III.  5,  aged  47  (1888),  had  corneae  with  diameters  of 
7  mm.;  her  lids  and  cilia  were  normal;  media  were  clear;  irides  were  brown  with  normal  pupils;  the  right 
fundus  was  normal,  the  left  papilla  was  white  and  excavated;  R.  V.  =^,  refraction  emmetropic;  the  left 
eye  was  blind.  This  patient  lost  the  vision  of  her  left  eye  suddenly,  when  in  child-bed,  seven  years  previously. 
Of  the  children  of  III.  5,  one  son  had  eyes  of  a  normal  size.  IV.  4,  aged  16,  had  corneae  measuring  7  mm.; 
he  had  slight  epicantlius;  irides  were  brown,  media  transparent,  pupils  reacted  normally;  refraction  was 
emmetropic,  vision  was  good  and  fields  were  full.  IV.  5,  aged  14,  was  backward  in  bodily  development 
though  mentally  normal;  she  had  had  occasional  attacks  resembling  epilepsy;  her  corneae  measured  7  mm. 
in  breadth,  6'5  mm.  in  height;  she  also  had  epicantlius,  more  marked  on  the  left  side;  irides  were  blue,  the 
right  pupil  showing  a  trace  of  pupillary  membrane;  media  were  transparent,  fundi  normal,  refraction 
emmetropic,  vision  good  and  fields  full.  IV.  6,  aged  11,  was  healthy  but  had  microphthalmos  and  slight 
epicanthus;  his  irides  were  blue,  media  clear,  fundi  normal;  refraction  was  high  hypermetropia  but  vision 
was  good  and  fields  were  full.  IV.  7,  aged  7,  had  corneae  measuring  6-5  mm.  in  width,  5*5  mm.  in  height; 
he  also  had  epicanthus  to  a  more  marked  degree  than  his  siblings;  he  had  high  hypermetropia  but  vision 
was  good,  and  in  other  respects  his  eyes  were  normal;  irides  were  brown. 

III.  7,  a  microphthalmic  sister  of  III.  5,  had  children  with  eyes  of  a  normal  size.  III.  9,  another 
affected  sister  of  III.  5  had  five  children  of  whom  two  had  small  eyes.  III.  4  had  completely  normal  eyes. 
No  other  developmental  defects  were  known  to  have  occurred  in  the  family.  No  consanguinity  recorded. 
Bibl.  No.  97. 
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Fig.  948.  Bishop  Ha/rmavn'8  Case.  Microphthalmos  in  four  members  of  two  generations,  associated  with 
anterior  polar  cataract;  the  eyeball  was  \ery  small  in  tlie.se  cases  with  a  corneal  diameter  measuring  7  to 
7 '5  mm.;  the  irides  were  poorly  developed  and  the  pupil  eccentric  in  the  cases  seen;  on  the  front  of  the 
lens  was  a  plaque  of  dense  white  tissue;  the  condition  was  bilateral  and  was  associated  with  a  marked  in- 
ternal squint;  constant  nystagmus  was  noted;  the  affected  members  were  mentally  below  the  average,  one 
of  them,  also  an  unaffected  sister,  died  in  an  asylum;  vision  of  the*  affected  cases  was  very  poor.  I.  2  and  4 
were  remembered  by  their  descendants  but  the  state  of  their  eyes  was  unknown-  J.  2  had  two  normal 
children;  I.  4  appears  to  be  the  source  of  the  defect  in  the  family.  I.  8,  aged  73,  was  a  healthy  old  lady,  she 
and  her  seven  living  siblings  had  good  eyes.  IT.  3  was  dead  but  had  had  good  eyes;  II.  4,  also  dead,  was 
said   to  have   had  "tiny  eyes  and  a  terrible  squint";  these  two  siblings  were   unmarried.    Of  the  sibship 

II.  5 — 9  only  II.  9  was  married,  other  members  had  normal  eyes;  II.  8  died  in  a  lunatic  asylum.  II.  9 
died,  aged  40,  of  paralysis,  in  an  asylum;  he  had  "very  small  eyes,  bad  squint,  sight  extremely  had,  like  his 
two  daughters,  III.  3  and  9."  II.  10  was  healthy  with  normal  eyes.  III.  2,  aged  24,  was  normal  and  had 
one  normal  child.  III.  3,  aged  20,  was  affected;  vision  =  p.  1.  only,  and  she  was  in  a  blind  asylum.  III.  4 — 6 
were  normal.  III.  7  and  8  died,  aged  one  year  ten  months,  and  eight  weeks  respectively;  they  had  normal 
eyes.  III.  9,  aged  12,  was  affected  and  was  in  a  blind  school;  she  had  a  high  arched  palate  and  badly  placed 
teeth  with  normal  dental  enamel;  she  had  a  small  head  and  defective  intelligence.  No  consanguinity 
recorded.    Bibl.  No.  196,  p.  156. 

Fig.  949.  Wo/ff's  Case.  Microphthalmos  in  five  siblings;  all  were  high  hypermetropes  with  little  or  no 
astigmatism,  and  all  had  fairly  good  vision  at  one  time;  some  pseudoneuritis  was  noted  and  some  ptosis 
associated  with  narrow  palpebral  fissures  of  about  2*1  cm.  in  length;  the  orbits  were  small  with  a  vertical 
height  of  only  2-5  cm.  and  the  eyes  were  said  to  be  deeply  set;  it  seems  likely  therefore  that  the  eyes  were 
truly  microphthalmia  even  though  the  corneal  diameter  measured  about  10  mm.  in  transverse  diameter, 
which  is  small  but  not  necessarily  anomalous.  An  orbital  height  of  2'5  cm.  is  definitely  anomalous; 
Ur  Morant  calculates,  from  a  series  of  17th  century  London  skulls,  that  the  probability  of  finding  one  female 
with  an  orbit  of  such  a  height  or  less  is  six  in  a  million.  The  parents  of  the  affected  sibship  were  first 
cousins  whose  mothers  were  sisters;  no  evidence  of  other  cases  of  anomaly  in  the  family  could  be  found. 

III.  1,  Elizabeth,  had  R.  V.  with  +  15  D.  sph.  =  — =  L.  V.;  the  remains  of  a  hyaloid  artery  were  noted 

in  the  left  eye  near  the  disc.   III.  10,  George,  had  R.  V.  =  L.  V.  =  «  with  j^sPn-+14_5  _    IIL  13)  Edward, 

had  R.  V.  with  +  15  D.  sph.  =j%,  L.  V.  with  +  15-5  D.  sph.  =  f-.  III.  3,  Rose,  was  in  Canada  and  was  said 
to  wear  glasses.  III.  5,  Ivy,  had  the  left  canaliculus  slit  for  epiphora  at  the  age  of  five  years;  seven  years 
ago  she  suddenly  lost  the  vision  of  her  R.  eye;  when  seen  later  she  had  no  p.  1.  in  this  eye  and  a  cupped 

disc;  later  a  secondary  cataract  developed;  L.  V.  with  n' ^r  =  i% >  *wo  years  ago  this  patient  had  an 

attack  of  subacute  glaucoma  in  the  L.  eye,  which  was  trephined;  a  cataract  developed  and  was  extracted; 
operation  was  complicated  by  the  deeply  sunken  position  of  the  globe  in  the  orbit;  after  twice  needling 
L.  V.  with  +  22  D.  =  /^.  Three  of  this  family,  III.  5,  8,  and  10,  had  only  two  upper  incisors;  III.  5  had 
four  abnormally  small  lower  incisors;  III.  10  had  supernumerary  teeth  and  was  reported  to  have  had  two 
rows.  III.  3,  III.  10  and  several  normal  members  of  the  family  were  married  and  had  normal  children. 
II.  6  had  epileptic  fits  as  a  child  and  was  unmarried.   None  of  the  cases  in  this  sibship  showed  corectopia. 

III.  9,  the  twin  brother  of  III.  8,  died.  A  grandfather  of  the  affected  sibship  had  cataract;  he  had 
previously  been  in  the  Navy  and  had  reading  glasses  of  +  3  D.  sph.    Consanguinity.    Bibl.  No.  287. 

Fig.  950.  Ash's  Case.  Microphthalmos  in  eleven  males  of  three  generations;  all  the  affected  members 
were  born  blind  and  all  were  free  from  other  congenital  or  acquired  defect  except  one  affected  member  of 
the  sibship,  IV.  4 — 8,  who  was  epileptic.  No  description  of  the  microphthalmic  eyes  is  given.  There  was  no 
history  or  evidence  of  syphilis  in  the  family.    No  consanguinity.    Bibl.  No.  244. 

Plate  LXV.  Fig.  951.  Scherenberg's  Case.  Microphthalmos  in  three  siblings;  their  three  brothers, 
the  second,  third  and  fifth  born  in  the  family,  had  normal  eyes;  the  parents  were  examined  and  found  to 
have  normal  eyes;  no  eye  disease  was  known  to  have  occurred  in  the  mother's  family;  a  first  cousin  of  the 
father,  11.  6,  a  daughter  of  the  latter,  III.  7,  and  a  niece,  III.  9,  were  born  with  very  "had  eyes";  no 
di  tails  could  be  obtained  regarding  the  nature  of  the  defect  in  II.  6,  Til.  7  and  III.  9. 

III.  1,  Sophie  Sch.,  aged  36,  had  seen  very  badly  since  childhood;  she  had  never  been  seriously  ill  or 
had  any  inflammatory  affection  of  the  eyes;  she  was  not  quite  normal  mentally*  her  skull  showed  no 
abnormality,  the  orbits  were  of  normal  size  and  the  annexes  of  the  eye  were  normal;  she  had  two  small 
eyes  in  orbits  so  roomy  that  it  was  almost  possible  to  touch  the  posterior  pole  with  the  forefinger;  the 
horizontal  and  vertical  diameters  of  the  cornea  measured  8  mm.  in  the  right,  10  nun.  in  the  left  eye;  the 
corneae  were  clear  and  transparent,  the  irides  of  normal  structure  but  showed  a  pigmented  border  at  the 
pupillary  margin;  the  pupils  were  small  but  reacted  briskly;  the  anterior  chambers  were  very  shallow; 
media  were  clear;  the  papillae  were  pale  and  a  little  swollen,  also  there  were  some  yellowish  white  flecks 
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to  be  seen  on  the  fundi;  the  maculae  were  intact,  colour  vision  was  normal,  there  was  no  contraction  of 
the  visual  fields,  tension  was  normal;  refraction  was  highly  hypermetropic;  R.  V.  with  +  10  D.  =  «%,  L.V. 
with  +  16  D.  =/ff. 

III.  4,  Karl  Sch.,  aged  24,  was  normal  mentally  and  had  never  been  seriously  ill,  but  he  had  seen 
badly  since  his  youth;  he  had  a  normal  skull  with  small  eyes  sunken  in  a  relatively  large  orbit;  this  case 
differs  from  the  last  in  that  the  corneae  were  large  relatively  to  the  size  of  the  eyeballs,  the  horizontal  and 
vertical  diameters  measured  11  mm.  and  10-5  mm.  respectively  for  each  cornea;  the  anterior  chambers  were 
very  shallow;  this  patient,  like  his  sister,  had  high  hypermetropia  and  hyperaemic  papdlae;  fields  of  vision 
and  colour  perception  were  now  normal,  though  he  had  complained  of  green  vision  at  one  period;  R.V. 
with  +  14  D.  =TiS(j,  L.V.  with  +  14  D.  =^<  III.  0,  Anna  Sch.,  aged  20,  had  a  normal  skull  and  very  small 
eyeballs  sunk  in  orbits  of  normal  size;  her  corneae  measured  10  mm.  in  the  horizontal,  9  mm.  in  the  vertical 
diameters;  she  had  high  hypermetropia  and  hyperaemic  papillae,  as  in  her  sister,  III.  1;  the  anterior 
chambers  were  shallow;  pupils  were  small  but  reacted  well;  media  were  clear;  R.V.  with  +14  D.  =  ^. 
L.V.  with  +  12  D.  =  g5o.    No  consanguinity.    Bibl.  No.  149. 

Fig.  952.  Sander's  Case.  III.  2,  aged  23  clays,  was  a  well-developed  baby  with  normal  eyelids;  her 
eyeballs  were  very  small,  about  9  mm.  in  diameter;  each  eye  had  a  small  transparent  cornea  measuring 
not  more  than  4  mm.  in  horizontal,  2  mm.  in  vertical  diameters;  some  bluish  grey  colour  could  be  seen 
through  the  cornea,  but  no  pupil  nor  design  of  iris,  nor  anterior  chamber  could  be  defined;  the  movements 
of  both  eyeballs  and  eyelids  were  normal;  sensibility  was  normal.  At  the  age  of  9  years  this  girl  was  of 
normal  intelligence;  the  eyes  had  not  enlarged  but  the  corneae  were  less  transparent;  the  child  was  blind. 
III.  2  was  the  second  child  of  her  mother;  the  first  child  was  born  with  "no  eyes,"  under  eyelids  which 
could  be  opened;  this  child  had  died  from  some  acute  infection.  The  parents,  II.  1  and  2,  were  healthy 
young  people;  the  mother,  an  Italian,  attributed  the  defect  in  III.  1  to  the  fact  that  she  had  watched  an 
operation  upon  her  mother  for  glaucoma  in  her  second  month  of  pregnancy;  the  operation  was  not  successful 
and  the  eye  had  been  lost.    No  consanguinity  recorded.    Bibl.  No.  291. 

Fig.  953.  Schaumberg's  Case.  III.  1,  Moritz  D.,  aged  29,  had  never  suffered  from  inflammatory  eye 
affections,  but  had  not  seen  well  since  childhood;  soon  after  birth  his  family  had  noted  the  marked 
smallness  of  his  eyes;  R.V.  =^,  L.V.  =  A;  refraction  was  hypermetropic  but  vision  was  not  improved  by 
correction;  the  left  disc  was  a  vertical  oval,  the  right  disc  was  a  horizontal  oval;  no  further  anomalies  are 
noted.  The  patient  said  that  his  maternal  grandfather,  also  one  of  his  brothers,  III.  2,  had  very  small 
eyes;  four  of  his  siblings  had  normal  eyes  and  saw  well.    No  consanguinity  recorded.    Bibl.  No.  78. 

Fig.  954.  Treacher  Collins's  Case.  Microphthalmos  in  three  generations.  III.  1,  Grace  B.,  seen 
aged  27,  had  a  cornea  in  each  eye  with  horizontal  and  vertical  diameters  measuring  8  mm. ;  no  opacities 
were  seen  in  the  corneae;  fundi  were  normal;  there  were  scattered  dots  of  opacity  in  the  posterior  part  of 
each  lens  leading  to  some  lowering  of  vision;  R.V.  =  T°.T;  L.V.  =^-.  II.  2,  the  father  of  Grace  B.,  also 
had  small  eyes  with  corneae  measuring  9  mm.  in  diameter.  II.  2  said  that  he  had  two  sons  with  normal 
eyes,  but  that  his  father  had  had  very  small  eyes.    No  consanguinity  recorded.    Bibl.  No.  234. 

Fig.  955.  Rava's  Case.  Microphthalmos  in  five  members  of  three  generations.  II.  2,  aged  50,  had 
eyes  which  were  less  than  two-thirds  of  the  normal  in  size,  her  corneal  vertical  diameter  measured  7  mm. ; 
her  mother  and  one  of  her  three  sisters  were  similarly  affected,  all  had  good  sight  earlier  in  life  but  de 
veloped  cataract,  in  each  case  at  the  same  age;  two  sisters  of  II.  2  had  normal  eyes.  Two  sons  of  II.  2 
were  also  microphthalmic;  they  had  defective  vision;  one  of  them  had  a  bilateral  broad  coloboma  iridis 
upwards  and  saw  well  with  his  right  eye;  the  other  had  nystagmus  with  very  bad  vision  and  was  deaf. 
No  consanguinity  recorded.    Bibl.  No.  72. 

Fig.  956.  MayerhauserC s  Case.  Microphthalmos  in  three  members  of  three  generations.  II.  2,  J.  G., 
aged  53,  had  always  had  very  bad  sight,  but  it  had  become  worse  so  that  it  was  now  difficult  to  find  her 
way  about  the  streets;  she  had  bilateral  microphthalmos  and  ptosis;  her  bulbs  were  about  two-thirds  of 
the  normal  size  and  the  corneae  measured  about  1\  mm.  in  diameter;  the  anterior  chambers  were  very 
deep;  the  left  pupil  was  circular  but  was  displaced  inwards,  the  right  pupil  was  oval;  it  was  not  possible 
to  examine  the  fundus  on  account  of  a  marked  nystagmus  and  the  very  small  pupils;  tension  was  normal: 
II.  2  had  nine  children,  of  whom  six  with  normal  eyes  died  at  the  ages  of  18  weeks,  1  year,  2  years,  2J-,  6, 
and  8  years  respectively;  of  the  three  living  children  III.  1,  aged  17,  and  III.  2,  aged  12,  had  normal 
eyes;  III.  3,  aged  10,  had  the  same  anomaly  as  his  mother.  Thus  August  G.,  aged  10,  had  marked 
nystagmus,  his  bulbs  were  somewhat  larger  than  his  mother's  but  definitely  microphthalmic,  his  corneae 
were  smaller  than  his  mother's ;  he  further  had  posterior  capsular  cataract  in  each  ejre.  II.  1  had 
normal  eyes. 

I.  2,  aged  83,  the  mother  of  II.  2,  saw  well  until  the  age  of  40,  two  years  later  she  had  a  bilateral 
operation  for  cataract;  she  had  slight  ptosis  and  her  bulbs  were  about  three  quarters  of  the  normal  size; 
her  right  cornea  measured  10  mm.  in  horizontal,  9  ram.  in  vertical  diameter;  the  right  pupil  was  markedly 
eccentric  inwards;  discs  were  very  small;  nystagmus  was  not  present.  No  consanguinity  recorded.  Bibl. 
No.  77. 

64—2 
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Pig.  957.  Lqfosse's  Case.  111.  1,  seen  aged  _.',  years,  was  well  developed  and  in  good  health  apart  from 
his  c\cs,  hut  he  had  not  yet  walked:  he  had  epicanthus,  mure  marked  on  the  right  side  than  the  left; 
eyelids  were  normal;  palpebral  fissures  were  rather  small;  upon  opening  the  lids  no  trace  of  eyeball  could 
be  found;  the  orbits  were  well  formed  but  rather  small;  lachrymal  apparatus  was  normal;  the  child  was 
walking  and  fairly  intelligent  at  a  later  date.  A  younger  sister  was  normally  developed.  The  mother, 
I  I.  '_'.  had  nystagmus  in  the  left  eye;  on  the  righl  side  her  eyelids  were  well  formed  hut  smaller  than  on 
the  left,  the  orbit  also  was  smaller;  the  right  eyeball  was  rudimentary,  the  size  of  a  small  pea,  with  some 
slighl  power  of  movement;  lachrymal  apparatus  was  normal.  II.  2  attributed  1km-  anomaly  to  an  accident 
which  happened  to  her  mother  during  pregnancy;  she  was  in  good  health  hut  with  less  than  average 
intelligence.    No  consanguinity.    Bibl.  No.  1'_'7. 

Fig.  958.  Stoeber's  Case.  (Taken  from  Petrcquin.)  Microphthalmos  in  a  mother  and  in  her  two  sons. 
II.  'J,  aged  .">2,  was  born  with  the  left  eye  much  smaller  than  the  right:  this  eve  also  showed  a  coloboma 
iridis  downwards  and  a  corectopia  downwards;  the  cornea  was  very  small  and  there  was  no  contractility 
in  the  iris;  she  stated  that  no  member  of  her  family  had  previously  shown  the  defect,  though  her  father 
had  lost  an  eye  from  an  accident.  IT.  2  by  a  normal  husband  had  two  sons,  of  whom  III.  1,  aged  7,  had 
bilateral  microphthalmos,  III.  2,  aged  4,  was  microphthalmia  in  the  right  eye  only.  No  consanguinity. 
I  hid.  No.  30. 

Fig.  959.  Oescheldt's  Case.  A  male,  aged  42,  with  microphthalmos,  had  bluish  white  sclerotics  and 
gerontoxon,  also  his  pupils  were  displaced  inwards;  of  his  two  brothers  one  had  normal  eyes,  the  other, 
II.  3,  was  very  short-sighted.  II.  3  had  two  children  who  were  blind  in  one  eye.  The  paternal  uncle  of 
II.  2  had  two  blind  children.    No  consanguinity  recorded.    Bibl.  No.  IS. 

Fig.  960.  Bronner's  Case.  Microphthalmos  in  two  males  and  four  females  of  three  generations.  II.  2 
had  bilateral  congenital  microphthalmos,  cataract  and  nystagmus,  the  right  eye  was  lost  after  cataract 
extraction;  she  had  four  children,  two  males  and  two  females,  of  whom  two  were  dead,  all  had  had 
bilateral  microphthalmos  and  cataract,  two  had  also  nystagmus  and  convergent  strabismus;  irides  were 
normal  in  all;  cataracts  in  all  had  been  removed  but  vision  remained  very  defective.  I.  1  was  reported  to 
have  had  eyes  similar  to  those  of  II.  2,  "very  small  and  which  were  always  on  the  move,  and  vision  very 
bad."    No  consanguinity  recorded.    Bibl.  No.  154. 

Fig.  9G1.  Brose's  Case.  III.  1,  aged  5  days,  the  first  baby  of  her  parents,  had  no  trace  of  a  right 
eyeball;  a  small  rudimentary  left  eye,  as  large  as  a  pea,  was  found;  there  was  a  small  transparent  cornea 
through  which  an  iris  could  be  detected  by  its  bluish  colour;  no  pupil  could  be  seen;  the  eyebrows, 
eyelashes  and  tear  ducts  were  normal;  in  other  respects  the  child  was  normally  developed.  The  mother, 
II.  1,  attributed  the  defect  to  the  shock  she  received  on  looking  at  the  face  of  a  relative's  dead  child 
during  her  second  month  of  pregnancy.  The  father  and  his  four  siblings  had  good  sight  and  presented  no 
anomaly,  but  their  father,  I.  1,  was  horn  without  a  right  eye;  T.  I  saw  well  with  his  left  eye.  No 
consanguinity  recorded.    Bibl.  No.  153. 

Fig.  962.  Nunneley's  Case.  Microphthalmos  in  two  sisters,  aniridia  in  their  brother.  TI.  2,  aged  15, 
had  both  globes  smaller  than  normal,  they  were  somewhat  flattened  and  rather  soft  to  the  touch;  sclerotic 
coats  were  vascular,  corneae  conical,  irides  thin  and  tremulous,  pupils  considerably  displaced  towards  the 
nasal  side  and  very  imperfect  in  action;  both  eyes  were  myopic.  II.  1,  elder  sister  to  II.  2,  had  a  similar 
congenital  condition  of  her  eyes  but  of  a  less  severe  degree.  II.  3,  aged  13,  had  a  total  absence  of  iris  in 
both  eyes;  fundi  normal;  he  found  a  strong  light  unpleasant;  lenses  were  clear  when  he  was  first  seen, 
but  cataract  in  the  right  lens  was  seen  later  fully  formed. 

Parents  had  good  sight.  Some  years  ago  Nunneley  had  operated  on  a  maternal  first  cousin  to  II.  1 — 3 
for  congenital  cataract.    No  consanguinity  recorded.    Bibl.  No.  44. 

Fig.  963.  Bronner's  Case.  Microphthalmos  in  a  male  and  in  four  of  his  eight  children.  I.  2,  aged  48 
(1902),  had  had  microphthalmos  associated  with  cataract  and  with  lateral  nystagmus  from  birth;  no  other 
member  of  the  man's  family  was  affected  ;  the  cataracts  were  both  extracted,  but  with  correcting  glasses 
barely  ^  vision  was  obtained;  he  had  eight  children  of  whom  II.  1,  stillborn,  II.  2,  aged  21  (1902), 
II,  4  and  II.  7  had  normal  eyes;  II.  3,  aged  18,  had  microphthalmos,  cataract,  nystagmus  and  converging 
s1  rabismus  of  the  left  eye;  II.  5,  6  and  8  had  microphthalmos,  cataract  and  nystagmus.  The  eyes  and  the 
corneae  were  very  small  and  the  anterior  chamber  shallow,  no  coloboma  of  the  iris  or  choroid  was  present. 
I.  •">  had  normal  eyes.  There  was  no  history  of  alcoholism  or  of  syphilis  in  the  family.  No  consanguinity 
recorded.    Bibl.  No.  154. 

Fig.  964.  Magnus's  Case.  Microphthalmos  in  eight  of  the  sixteen  children  of  a  man  by  two  wives  who 
were  sisters.  The  parents  were  normal  and  unrelated;  all  the  affected  children  were  born  blind.  No 
consanguinity.    Bibl.  No.  90,  p.  36. 
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Fig.  965.  Harlan's  Case.  Microphthalmos  in  the  eldest  member  of  a  sibship  of  five,  the  offspring  of 
first  cousins.  II.  1  had  eyes  about  the  size  of  a  cranberry;  the  corneae  were  opaque  and  bluish  white, 
very  like  the  sclerotics;  they  measured  2*5  lines  in  diameter;  V.  =  perception  of  light;  one  brother  was 
horn  blind;  no  other  case  of  blindness  was  known  to  have  occurred  in  the  family.  Consanguinity.  Bibl. 
No.  55. 

Fig.  966.  Reber's  Case.  Microphthalmos  in  three  sisters  of  a  sibship  of  five;  the  parents  and  two 
siblings,  aged  6  and  2  years  respectively,  had  normal  eyes.  The  three  affected  sisters  were  aged  10,  8  and 
2  years  respectively ;  only  the  eldest  sister  is  described ;  she  had  had  an  alternating  convergent  strabismus 
since  the  age  of  3  years ;  her  two  globes  were  small  and  sunken ;  the  anterior  chambers  were  shallow ; 
the  optic  nerves  were  normal,  the  macular  and  perimacular  regions  were  occupied  by  a  greyish  disc,  with 
ill-defined  limits,  of  a  diameter  equal  to  about  that  of  the  papilla;  the  macular  reflex  was  absent;  this 
patient  had  hypermetropia  of  14  D.  in  each  eye.  It  is  not  clear  from  the  history  of  this  case  whether  the 
two  younger  sisters  also  had  high  hypermetropia  and  defect  in  the  macular  area.  No  consanguinity  recorded. 
Bibl.  No.  139. 

Fig.  967.  Harlan's  Case.  II.  1  had  small  eyeballs  with  corneal  diameters  measuring  4  lines;  his  right 
lens  was  opaque,  the  left  lens  had  a  small  white  speck  on  the  surface  of  the  capsule;  L.V.  =j\y^,  with 
+  J  D. ;  pupils  were  small  and  nystagmus  was  present.  II.  2  had  similar  eyes  with  a  coloboma  iridis 
downwards  in  the  right;  R.V.  =\%;  the  left  eye  had  an  occluded  pupil.  One  of  the  five  sisters  of  II.  1 
and  2  had  microphthalmos;  two  brothers  had  normal  eyes.  The  father,  I.  2,  had  normal  eyes;  the  mother 
had  some  anomaly  in  one  eye.    No  consanguinity  recorded.    Bibl.  No.  55. 

Fig.  968.  Tiffany's  Case.  Microphthalmos  and  aphakia  in  a  mother  and  three  of  her  seven  children; 
all  the  eyes  of  the  affected  members  were  microphthalmic  and  had  no  lens,  except  a  small  rim  in  the 
peripheral  region  which  was  opaque;  in  the  two  affected  boys  the  left  eye  was  smaller  than  the  right. 

I.  1  had  nystagmus  and  iridodonesis ;  her  pupils  were  displaced  towards  the  nasal  and  inferior  quadrant, 
and  only  responded  slightly  to  a  mydriatic.    II.  1  was  emmetropic  and  had   R.V.  =  L.V.  =  §§.    II.  2  and 

II.  3  in  addition  to  their  other  defects  had  bilateral  convergent  strabismus  and  a  high  degree  of  myopia; 
the  vision  of  the  elder  boy  was  -.j^  in  each  eye,  and  of  the  younger  boy  was  ^fo  in  each  eye;  these  boys 
were  bright  and  well  developed.  II.  4,  aged  24,  had  an  opaque  cornea  in  the  right  eye  which  was  shrunken 
and  totally  blind;  in  the  left  eye  T.  =  +  3  and  the  eye  was  nearly  blind;  the  right  eye  was  enucleated; 
there  was  no  iris  in  either  eye.  The  affected  boys  had  brown  eyes  like  their  normal  father,  the  affected 
mother  had  blue  eyes  as  had  her  children  with  good  vision.    No  consanguinity.    Bibl.  No.  151. 

Fig.  969.  Harlan's  Case.  Microphthalmos  in  a  female  whose  father  was  born  blind  and  was  said  to 
have  eyes  "just  like  her  own";  her  mother  had  good  vision;  three  of  her  four  brothers  and  one  of  her 
three  sisters  were  born  blind;  the  three  youngest  members  of  her  sibship  had  perfect  sight.  II.  4  had 
quantitative  vision  only,  her  right  corneal  diameter  measured  about  3  lines,  the  left  about  2|  lines  (the 
normal  value  is  about  5  lines);  pupils  were  irregular  and  immovable;  corneae  were  dotted  over  witli 
numerous  white  specks  in  the  deeper  layers.  No  information  is  given  as  to  the  nature  of  the  blindness  in 
the  four  siblings  thus  affected.    No  consanguinity  recorded.    Bibl.  No.  55. 

Fig.  970.  Harlan's  Case.  Microphthalmos  associated  with  other  defects  in  two  members  of  a  sibship  of 
seven ;  no  other  case  of  blindness  was  known  to  have  occurred  in  the  family.  II.  1  had  small  eyes  with 
cataractous  lenses ;  the  corneae  were  partially  opaque,  the  right  was  flat,  the  left  was  staphylomatous ;  the 
irides  were  mere  narrow  rims.  One  brother  was  said  to  have  similar  eyes.  No  consanguinity  recorded. 
Bibl.  No.  55. 

Fig.  971.  Cederskj Uld's  Case.  Microphthalmos  in  a  woman  and  in  three  of  her  children.  I.  1  had  very 
small  eyes;  she  died  from  puerperal  fever  at  the  birth  of  her  fourth  child;  her  three  first  children  all  had 
unusually  small  eyes  and  each  of  them,  also  their  mother,  developed  cataract.  No  consanguinity  recorded. 
Bibl.  No.  24. 

Fig.  972.  Cooper's  Case.  Microphthalmos  in  three  siblings;  the  parents  were  well  developed  and  free 
from  all  ocular  defects;  no  anomaly  had  been  known  to  occur  in  the  eyes  of  any  of  the  ancestors;  the 
mother  attributed  the  defect  in  her  children  to  a  maternal  impression — when  pregnant  with  her  first  child 
she  had  seen  a  man  in  the  street  with  very  small  and  peculiar  eyes — "this  man's  face  was  in  my 
thoughts  night  and  day  until  my  confinement."  II.  1,  aged  12,  height  3  feet  11-|  inches,  had  never  more 
than  a  few  imperfect  teeth  which  mostly  dropped  out  soon  after  their  appearance,  when  seen  he  had  three 
ill-developed  stumps;  the  child  was  subject  to  headaches  and  was  seldom  without  a  discharge  from  the 
ears;  the  globes  of  his  eyes  were  extremely  small,  each  palpebral  fissure  measuring  only  f  inch  in  length, 
and  were  in  constant  irregular  motion;  the  corneae  measured  little  more  than  ~~  inch  in  diameter;  the 
irides  were  an  irregular  strip  of  hazel  colour,  entirely  deficient  in  parts  and  without  the  slightest  action; 
lenses  were  clear  but  an  opaque  spot  was  noted  on  the  anterior  capsule  in  each  eye;  vision  was  very  bad. 
II.  2,  aged  9,  had  no  teeth,  for  those  which  had  occasionally  appeared  dropped  out;  her  eyes  were  very 
like  those  of  II.  1;  there  were  a  few  irregular  shreds  of  hazel-coloured  iris  in  each  eye;  some  haziness  of 
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the  external  half  of  the  right  cornea  was  noted;  lenses  were  clear  but  there  was  an  opaque  patch  on  the 
anterior  capsule  of  each.  II.  .'!,  aged  7,  bad  smaller  eyes  than  II.  1  or  II.  2;  the  iris  was  absent  along  the 
upper  border  of  each  eye;  central  opacities  were  noted  in  the  anterior  capsule  of  each  lens;  vision  was 
apparently  better  than  that  of  her  affected  siblings.  II.  4,  aged  15  months,  was  normal  in  all  respects 
with  eyes  of  full  size  and  well  developed  teeth.    No  consanguinity  recorded.    Bibl.  No.  40. 

Pig.  973.  Gallemaerts's  Case.  T.  2,  aged  30,  was  healthy  with  normal  eyes.  T.  1,  aged  .'!.'$,  was  well  and 
bad  had  no  miscarriages,  but  she  had  a  microphthalmia  eye  on  the  left  side;  the  eyelid  could  be  opened  to 
show  a  deeply  set  very  reduced  globe  in  the  back  of  the  conjunctival  sac.  I.  1  and  2  had  three  children  of 
whom  11.  1,  aged  9  years,  was  examined  and  had  normal  eyes.  II.  2,  aged  2  years,  had  on  the  right 
side  a  palpebral  fissure  measuring  1 2  mm.  in  length;  at  the  back  of  the  conjunctival  sac  a  very  small 
microphthalmia  eye  could  be  identified;  no  iris  could  be  seen  through  the  very  undeveloped  cornea;  on 
the  left  side  the  orbit  was  deeply  sunken,  the  palpebral  fissure  measured  10  mm.  in  length,  the  conjunctival 
sac  was  scarcely  noticeable;  no  trace  of  ocular  globe  could  be  discovered.  IT.  3  died  aged  3  months;  no 
trace  of  globe  could  be  found  in  either  eye  during  life;  post  mortem  examination  showed  in  the  right 
orbit  a  small  nodule  consisting  of  a  mass  of  pigmented  cells  in  a  fibrous  capsule;  no  trace  of  cornea,  lens 
or  optic  nerve  was  recognisable;  the  left  orbit  showed  no  trace  of  a  rudimentary  eye.  Examination  of  the 
brain  revealed  gross  defects  including  an  absence  of  the  chiasma  and  optic  nerves;  the  external  geniculate 
bodies  were  not  differentiated;  quadrigcminal  bodies  were  rudimentary.  No  consanguinity  recorded.  Bibl. 
No.  256. 

Fig.  974.  Komoto's  Case.  I.  1,  Mrs  O.,  had  microphthalmos  of  the  right  eye  with  coloboma  of  the  iris 
and  choroid;  she  had  three  children  of  whom  the  eldest,  a  boy  aged  5,  had  a  microphthalmia  right  eye 
with  coloboma  of  the  iris  and  choroid,  also  a  hare-lip;  the  second  son  was  normal;  the  third  child,  a  girl 
aged  2  months,  had  both  eyes  microphthalmia  to  a  high  degree  and  it  was  doubtful  whether  she  had  any 
sight.    No  consanguinity  recorded.    Bibl.  No.  269. 

Fig.  975.  Gescheidt's  Case.  Microphthalmos  in  two  brothers.  I.  1  was  healthy  and  normal ;  I.  2  had 
senile  cataract.  II.  2,  aged  22,  had  very  small  eyes  and  was  suffering  from  capsular  cataract;  he  had 
an  oval  pupil  and  a  gerontoxon.  II.  1  had  eyes  which  were  still  smaller  than  his  brothers;  he  also 
had  a  capsular  cataract.  Both  brothers  had  some  abnormality  in  the  development  of  the  skull.  No 
consanguinity  recorded.    Bibl.  No.  18. 

Fig.  976.  Priestley  Smith's  Case.  Microphthalmos  and  glaucoma  in  a  woman  and  in  her  father.  II.  1 
had  lost  one  eye  from  primary  glaucoma;  her  corneae  were  10"5  mm.  in  diameter.  No  consanguinity 
recorded.    Bibl.  No.  154  (cited). 

Fig.  977.  Argyll  Robertson's  Case.  Microphthalmos  in  a  boy,  aged  6  to  8  years,  the  diameter  of  the 
eyes  being  about  two-thirds  of  the  normal;  the  child  had  cataract  and  showed  nystagmus.  I.  2  had 
microphthalmos  but  no  nystagmus,  and  there  is  no  note  of  his  having  cataract.  No  consanguinity  recorded. 
Bibl.  No.  154  (cited). 

Fig.  978.  Fuchs's  Case.  Unilateral  microphthalmos  in  a  father  and  son;  no  further  information  is 
given.    No  consanguinity  recorded.    Bibl.  No.  154  (cited). 

Fig.  979.  Morano's  Case.  A  child,  aged  3  months,  of  healthy  parents,  had  bilateral  congenital  anophthal- 
mos;  four  older  siblings  had  been  born  with  the  same  condition;  all  the  five  children  died  in  the  first  year 
of  life.   No  consanguinity  recorded.  Bibl.  No.  95. 

Fig.  980.  Fischer's  Case.  A  brother  and  sister  had  the  left  eyeball  entirely  missing;  the  right  eyeball 
in  each  was  the  size  of  a  pea  and  useless.    No  consanguinity  recorded.    Bibl.  No.  15. 

Fig.  981.  Bruns's  Case.  Microphthalmos  in  three  siblings.  The  father,  I.  1,  aged  about  35,  was  healthy 
and  had  good  vision;  the  mother,  I.  2,  was  short  and  stout,  a  rather  dull,  mild  temperament,  with  good 
general  health  but  suffered  acutely  from  headaches;  she  spoke  in  a  vague  way  of  "fainting  spells"  with  loss 
of  consciousness  which  might  be  epileptic  or  hysterical ;  she  was  aged  about  30;  V.  =  j? ;  she  had  a  mixed 
astigmatism  but  no  abnormality  in  the  media  or  fundi.  These  parents  had  seven  children  of  whom  II.  1,  2 
and  6  were  in  good  health  and  saw  well;  II.  4  was  still-born  and  there  was  no  knowledge  regarding  his 
eyes;  II.  3,  aged  5,  and  II.  7,  aged  5  months,  were  microphthalmia;  in  both  cases  the  eyelids  were  closed 
and  deeply  sunken  in  the  orbits;  the  four  orbits  contained  four  little  shrunken  globes  not  bigger  than  very 
small  green  peas;  on  each  globe  there  was  a  miniature  cornea  through  which  a  dark  bluish  iris  could  be 
partially  seen;  through  pin-head  pupils  it  was  thought  that  chalky  white  opaque  lenses  could  be  seen;  in 
none  of  the  orbits  could  a  trace  of  any  other  sac  or  swelling  be  discovered.  A  third  child  of  the  sibship, 
II.  5,  was  said  to  be  similarly  affected.   No  consanguinity  recorded.    Bibl.  No.   111. 

Plate  LXVI,  Fig.  982.  Usher's  Case.  In  1921  a  paper  entitled  "Anophthalmia  and  mal-development 
of  the  Eyes"  was  published  by  Lewis  McMillan  in  the  British  Journal  of  Ophthalmology;  an  account  is 
therein  given  of  the  four  affected  children,  VI.  28 — 31,  in  the  family  of  A.  C  in  the  Benderloch,  a  district  of 
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Argyllshire.  It  seemed  desirable  to  obtain  a  record  of  the  subsequent  history  of  this  family  and  to  investi- 
gate the  nature  of  the  stock  from  which  it  had  arisen.  Tlie  complete  family  consists  of  ten  children,  of  whom 
VI.  28,  Charlotte  0.  (Plate  Q,  Fig.  1),  aged  16,  pale  faced  and  rather  depressed,  menstruates;  mental  con- 
dition satisfactory;  height  5'  2";  high  palate;  fingers  normal;  with  either  ear  hears  a  watch  at  15". 
R.  eyeball  is  very  small  and  set  far  back  in  the  orbit;  it  has  a  considerable  range  of  movement;  it  is  pale 
grey  except  at  the  part  representing  the  cornea,  which  has  a  small  dark  centre  and  a  greenish  appearance 
just  to  the  temporal  side  of  the  dark  spot;  there  is  an  ill-defined  anterior  staphyloma  which  includes  the 
pupillary  area;  tension  normal;  R.V.  =  perception  of  light;  no  cyst  in  lower  lid;  puncta  lacrimalia  and 
caruncle  are  present;  eyelashes  normal;  palpebral  fissure  considerably  smaller  than  on  the  left  side;  the 
orbit  is  smaller  than  on  the  leftside;  a  rough  measurement,  taken  at  the  orbital  margin,  gave  in  the  vertical 
direction  25  mm.  for  the  right  side  and  28  mm.  for  the  left,  in  the  horizontal  direction  28  mm.  for  both. 
L.V.  =T'V,  refraction  estimated  low  hypermetropia;  horizontal  diameter  of  cornea  10  mm.;  coloboma  of  iris 
down-in;  fundus  normal;  eye  movements  full.    Examined  at  her  home,  15th  May,  1931. 

"VI.  29,  John  C.  (Plate  Q,  Fig.  2),  aged  14,  is  mentally  backward  and  imbecile  and  dirty;  answers 
usually  in  monosyllables  that  are  jerked  out;  height  4'  4",  weight  69  1b.;  has  general  convulsions,  these 
began  on  12th  May,  1930,  and  there  have  been  26  altogether;  palate  and  fingers  normal;  hears  quite  well. 
In  the  right  orbit  no  trace  of  an  eyeball  can  be  felt;  the  puncta  lacrimalia  are  present  and  the  lashes  are 
normal  in  appearance;  the  palpebral  fissure  is  smaller  than  on  the  left,  its  horizontal  measurement  is 
11  mm.,  on  left  side  20  mm. ;  the  vertical  measurement  when  lids  are  held  apart  is  10'5  mm.,  on  left  side 
18  mm. ;  the  right  orbit  is  obviously  smaller  than  the  left  one;  vertical  direction  measures  10  mm.  in  right  and 
14  mm.  in  left,  horizontal  direction  gives  14  mm.  in  right  and  24  mm.  in  left.  Left  eyeball  is  small  and  set  far 
back  in  the  orbit;  it  is  pale  grey  with  a  darkish  area  anteriorly,  probably  uveal  tissue  seen  through  opaque 
corneal  tissue;  no  cyst  in  either  lower  lid,  puncta  lacrimalia,  caruncle,  and  lashes  normal;  L.V.  =  nop.  1. 
Examined  on  16th  May,  1931,  in  Argyll  and  Bute  District  Mental  Hospital,  Lochgilphead,  with  Dr  Donald 
Ross,  medical  superintendent,  who  kindly  gave  permission  for  the  examination. 

VI.  30,  Charles  C.  (Plate  Q,  Fig.  3),  aged  13,  pale  faced,  height  4'  9",  sits  in  a  curious  attitude  with 
head  down  and  neck  markedly  bent;  his  replies,  which  are  usually  "yes"  or  "no,"  are  sudden,  abrupt,  and 
loud  and  were  well  described  by  the  district  nurse  when  she  likened  them  to  a  bark ;  he  is  dirty ,  palate 
normal,  uvula  bifid  in  some  degree;  fingers  normal.  The  right  eyeball,  set  well  back  in  the  orbit,  is  the  size 
of  a  large  pea;  it  is  grey  in  colour,  smooth,  cornea  indistinguishable  from  rest  of  eyeball;  palpebral  con- 
junctiva appears  reddish  in  contrast  with  the  grey  eyeball;  movements  of  eyeball  much  restricted;  no 
evidence  of  perception  of  light ;  puncta  lacrimalia  and  caruncle  present;  lashes  normal;  palpebral  fissure 
22  mm.  in  length  and  15  mm.  vertical  measurement  with  lids  drawn  apart;  orbital  vertical  measurement 
is  22  mm.,  horizontal  measurement  33  mm.  Left  orbit  contains  no  eyeball  as  far  as  can  be  determined  by 
palpation;  no  cyst  in  lower  lid;  puncta  and  caruncle  are  present;  lashes  normal;  palpebral  fissure  is  much 
smaller  than  that  on  right  side,  it  measures  14  mm.  in  length  and  7  mm.  at  widest  part  when  lids  are  held 
apart;  orbit  measured  18  mm.  vertically  and  27  mm.  horizontally.  The  orbital  measurements  must  only  be 
taken  to  show  very  roughly  the  relative  sizes  of  the  orbits.  Hearing  equal  on  each  side,  namely  recognition 
at  1'  of  the  feeble  tick  of  a  watch.  This  case  was  examined  at  his  home  on  15th  May,  1931,  and  shows 
some  mental  defect. 

VI.  31,  Margaret  C.  (Plate  Q,  Fig.  4),  aged  12,  height  4'  7|";  mental  condition  satisfactory  though  she 
is  not  clever;  menstruates;  hears  watch  at  1'  with  each  ear;  taste:  recognised  peppermint  and  some  other 
flavours  in  sweetmeats;  smell  is  apparently  quite  satisfactory.  Right  eyeball  is  small  and  pale  grey,  no 
pupil  or  iris  recognisable,  though  anteriorly  there  is  a  darker  area;  tension  normal;  no  perception  of  light; 
no  cyst  in  lower  lid;  puncta  lacrimalia  and  caruncle  present;  lashes  normal;  orbital  measurements: 
vertical  20  mm.,  horizontal  24  mm.  Left  eye,  V.  =  T^  not  fully,  wearing  a  convex  glass1,  reads  1  J.  slowly 
at  9";  eye  movements  full;  constant  fine  lateral  nystagmus;  pupil  circular,  contracts  to  light;  iris  greenish 
yellow,  has  no  coloboma;  horizontal  diameter  of  cornea  cannot  be  measured  accurately  owing 
to  nystagmus,  it  appears  to  be  10  or  11  mm.;  puncta  lacrimalia  and  caruncle  present;  lashes  normal; 
ophthalmoscopic  examination,  no  coloboma  of  choroid  present ;  owing  to  a  small  pupil  and  nystagmus 
further  particulars  were  not  obtained;  palate  and  fingers  normal;  orbital  measurements:  vertical  24  mm., 
horizontal  26  mm.  This  case  was  examined  on  18th  May,  1931,  at  The  Royal  Blind  Asylum  and  School, 
Edinburgh,  by  kind  permission  of  Dr  George  Mackay.  Mr  W.  M.  Stone,  superintendent,  kindly  supplied 
some  of  the  information  regarding  this  child. 

As  regards  the  next  3  children,  VI.  32,  Allan  C,  VI.  33,  Cissie  C,  and  VI.  34,  Edward  C,  who  died 
of  diphtheria  in  April  1929.  Allan  and  Cissie  were  of  school  age;  a  visit  to  their  school  mistress  elicited 
the  information  that  they  were  both  able  to  read  letters  as  well  as  other  children;  both  were  intelligent; 
Cissie  had  blue  eyes  and  Allan  brown  eyes;  Cissie  blinked,  otherwise  nothing  unusual  was  noticed  about 
their  eyes.  The  district  nurse,  who  knew  the  children  and  also  their  mother,  gave  similar  reports.  Edward's 

1  On  20th  March,  1929,  Dr  George  Mackay  found  L.V.  =  C<V,  with  +2D.  sph.  =  75\,and  on  8th  December,  1930,  L.V.  with 
+  2D.  sph.  =x%. 
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ii  is  was  dark  brown  and  his  vision  full.  It  may  therefore  be  accepted  that  the  eyes  and  vision  of  VI.  32,  33  and 
3  I  were  normal.  These  children  were  mentally  and  physically  sound1. 

VI.  35,  Alexandrina  C.  (Plate  Q,  Fig.  5),  aged  3,  is  mentally  quite  normal;  height  3'  3";  R.  V.  good, 
picks  up  small  objects  without  hesitation  using  either  eye;  iris  In-own,  no  coloboma;  no  nystagmus;  fundus 
oculi  normal;  lashes,  puncta  Lacrimalia,  and  caruncle  normal;  L.  \'.good;  iris  brown,  no  coloboma;  refrac- 
tion estimated  low  degree  of  hypermetropia  in  each  eye;  fundus  oculi  normal;  puncta  lacrimalia,  caruncle 
and  lashes  normal;  hearing  quite  good;  palate  and  fingers  normal.  Examined  at  her  home  on  15th  May, 
1931. 

VI.  36,  Johanna  C.  (Plate  <.v>,  Lug.  6),  aged  2,  height  '_''  e'.',";  mental  state  said  to  he  good;  palate 
and  fingers  normal;  palpebral  fissures  are  very  small,  owing  to  child's  restlessness  no  attempt  made  to 
measure  these  or  the  orbits;  in  palpation  nothing  could -be  felt  in  the  orbit,  clinically  the  eyes  are  absent, 
vet  the  puncta  lacrimalia,  and  eyelashes  are  present;  hearing  is  satisfactory.  Examined  at  her  home  on 
15th  May,  L931. 

VI.  37,  male  (Plate  Q,  Fig.  7),  aged  2  months  (3 1st  August,  1931),  reported  by  Dr  MacNicol  to  be 
quite  normal.  When  seen  on  the  above  date  pupils  were  equal,  eye  movements  full;  iris  blue,  no  coloboma; 
lids  normal;  face,  hands  and  feet  normal. 

In  this  family  of  ten,  five  are  males  and  five  females,  ocular  defects  are  present  in  two  of  the  former  and 
in  three  of  the  latter.  The  four  oldest  members,  two  females  and  two  males,  have  ocular  defects,  and  the 
males  are  also  mentally  affected.  The  next  three  children  in  order  of  birth,  two  males  and  one  female, 
now  dead,  had  no  ocular  defect  and  were  mentally  and  physically  sound.  The  eighth  child,  a  female,  has 
normal  eyes  and  is  mentally  and  physically  sound.  The  ninth  child  has  double  anophthalmos.  The  youngest 
child  is  normal.  Seven  of  the  children  are  alive  to-day  including  all  those  with  ocular  defects.  Three 
of  the  normal  children  died  from  diphtheria  within  a  few  days  of  each  other  two  years  ago.  None  of 
tlie  cases  shows  cysts  in  connection  with  the  small  eyeballs.  None  of  the  cases  is  deaf.  In  neither  parent 
nor  in  any  of  the  children  are  there  signs  of  syphilis.  There  is  no  polydactylism,  hare-lip,  cleft  palate,  nor 
any  other  congenital  malformation  present  in  any  of  the  children,  excepting  the  ocular  conditions.  Although 
the  palpebral  fissure  is  small  where  there  is  anophthalmos,  the  puncta  lacrimalia,  the  caruncle  and  the  eye- 
lashes are  always  present.  In  the  cases  where  an  eyeball  is  absent  on  one  side,  but  present  on  the  other 
side,  and  in  cases  with  a  small  eyeball  on  one  side  and  a  full-sized  or  nearly  full-sized  eyeball  on  the  other 
side,  the  palpebral  fissure  and  the  orbit  are  smaller  on  the  side  of  the  absent  or  of  the  smaller  eye  than  on  the  other 
side.  In  noneof  thechildren,  norin  either  parent,  is  there  a  colobomaof  the  choroid.  In  one  eyeof  the  iirst  born 
child  there  is  a  coloboma  of  the  iris.  In  the  two  totally  blind  males  a  striking  attitude  with  tilted  head  is  fre- 
quently assumed  when  they  are  sitting ;  this  is  well  shown  in  Fig.  2  of  Plate  t,( ;  their  oldest  sister  occasionally 
sits  in  a  similar  posture.  The  teeth  of  four  of  the  affected  children  were  examined  and  appeared  to  be  sound. 
VI.  36  had  all  of  her  milk  incisors  and  canines  and  six  molars.  VI.  28  had  all  of  her  incisors,  canines, 
bicuspids  and  eight  molars.  VI.  30  had  some  teeth  extracted;  in  both  jaws  incisors  and  canines  were 
intact;  in  tlie  lower  jaw  were  three  bicuspids  and  two  molars,  in  the  upper  jaw  were  four  bicuspids  and 
two  molars.  VI.  31  had  some  teeth  extracted;  she  has  the  usual  numbers  of  incisors  and  canines;  in  the 
upper  jaw  are  four  bicuspids  and  two  molars,  in  the  lower  jaw  are  two  molars.  V.  44,  Jessie  C.  (Plate  Q, 
Figs.  7,  8),  mother  of  VI.  28—37,  illegitimate  child  of  IV.  41,  Jessie  C,  and  IV.  106,  Donald  C,  is  aged  37 
(1931)  but  looks  older;  height  5'  2";  mental  condition  normal;  II.  V.  =  L.  V.  reads  1  J.  readily  at  9"; 
refraction,  low  degree  of  hypermetropia  in  both;  irides  brown;  fundi  normal;  movements  of  eyeballs  full; 
no  colobomata.  Wasserman  reaction  and  Kahn  test  both  negative.  Was  given  an  excellent  character  by 
her  aunt,  under  IV.  42,  and  her  grandmother,  III.  80. 

V.  27,  Alexander  C.  (Plate  Q,  Fig.  9),  aged  43  (1931),  father  of  VI.  28—37,  looks  healthy;  height 
5' 4";  railway  workman;  palate  and  fingers  normal;  mentally  sound.  R.  V.  =  L.  V.  reads  1  J.  at  9"; 
refraction,  low  degree  of  hypermetropia;  fundi  normal;  movements  of  eyeballs  full;  irides  blue;  no 
colobomata.  It  was  said  that  V.  27  had  bouts  of  drinking.  The  maternal  grandmother,  Jessie  C,  IV.  41, 
after  the  birth  of  V.  44,  married  her  second  cousin,  IV.  77,  and  had  a  family  of  three,  V.  45 — 47,  none 
of  whom  is  married;  the  oldest  of  them  is  a  nurse  and  all  are  reported  to  be  normal.  IV.  I  I  died.  The 
maternal  grandfather,  IV.  106,  a  sailor,  died  at  the  age  of  40,  from  malignant  disease  of  the  liver;  he  was 
married,  and  had  four  healthy  children,  of  whom  none  is  married,  and  the  youngest  is  still  of  school  age.  The 
paternal  grandmother,  Jessie  C,  IV.  24,  was  said  to  be  addicted  to  drink  ;  she  is  peculiar,  lives  apart  from 
her  husband  and  entirely  by  herself.  TLie  paternal  grandfather,  John  C,  IV.  21,  was  said  to  look  so  mad 
and  wild  that  his  appearance  frightened  children;  he  is  aged  74  and  only  speaks  Gaelic;  lives  apart  from 
his  wife,  entirely  by  himself;  works  occasionally  ;  is  not,  quite  normal  mentally  bid  not  alto-ether  certifiable. 
An  elder  brother  of  I  V.  21,  who  died  aged  90,  was  also  named  John  but  was  referred  to  as  Ian. 

The  maternal  great  grandmother,  Jessie  McP.  (Mrs  Alex.  (V),  III.  80,  aged  82,  is  exceptionally  robust 
and  has  a  retentive  memory,  but  has  a  considerable  degree  of  deafness.  The  maternal  great-grandmother 
III.  87,  Christina  M..,  is  the  youngest  of  five  siblings;  her  two  brothers  and  two  sisters  left  the  district 
when  young  and  could  not   be  traced. 

1  Reported  on  29th  April,  1929,  by  the  School  Medical  Officer  of  the  Argyll  County  Education  Authority  to  Dr  George 
Mac  I. 
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Of  the  maternal  great-grandfathers,  III.  20,  Alex.  C,  died  aged  56 ;  III.  83,  Sam  C,  a  shepherd,  was 
sound  bodily  and  mentally ;  he  and  his  brother  John  were  the  only  members  of  this  sibship.  Of  the  paternal 
great-grandparents,  III.  14,  Christina  MacP.,  had  a  sister  III.  15  who  was  "funny";  III.  8  was  Flora  McL. 
(Mrs  C);  III.  13,  Alex.  O,  was  a  "character"  and  probably  not  altogether  normal;  his  brother  and  two 
sisters  are  all  dead;  III.  7,  Archie  C,  is  described  as  a  bright  and  clever  man  by  his  son,  but  III.  80  said 
he  was  quick  tempered,  had  head  jerkings  and  on  one  occasion  had  attempted  to  drown  his  mother;  III.  7 
was  believed  to  be  related  to  III.  13. 

Of  other  ancestors  of  VI.  28 — 37  in  the  direct  line  who  were  known  are  II.  33,  Janet  R.  and  her 
husband  Duncan  McP.;  II.  17,  Catherine  C.  and  her  husband  II.  12,  Archie  C,  who  died  at  a  great  age; 
II.  9,  Annie  C.  and  her  husband  II.  8,  Alex.  McP.  who  lived  to  an  old  age;  II.  7,  Catherine  McL,  and 
her  husband  II.  6,  John  C. ;  II.  4,  John  McL.;  II.  1,  Donald  O,  came  as  herd  laddie  from  Lochaber  and 
is  not  related  to  Archie  C,  II.  12,  to  Sam  C,  III.  83,  or  to  Donald  C,  I.  8;  these  members  of  the  stock, 
also  II.  36,  gamekeeper,  I.  14,  I.  13,  Jessie  S.,  I.  12,  John  McP.,  weaver,  I.  11,  Mary  McM. ;  I.  8, 
Donald  C,  I.  4,  Alex.  C,  and  I.  1,  Duncan  C,  were  known  not  to  have  had  mal-developed  eyes  or  deformity 
of  any  part  of  the  body. 

It  will  be  seen  from  the  pedigree  that  sixteen  cases  of  certifiable  mental  defect  have  occurred  in  the 
stock  and  nineteen  cases  of  less  severe  grade  of  departure  from  the  normal;  thus  some  grade  of  mental 
defect  is  widespread  in  the  families  of  both  parents  of  the  affected  sibship  VI.  28  — 37.  Notes  on  the 
mental  state  of  all  these  cases  are  given  in  the  Annals  of  Eugenics,  Vol.  v,  pp.  56 — 8  and  will  not  be  repeated 
here. 

Sixty-six  members  of  the  pedigree  have  been  personally  examined  by  the  recorder;  also  a  large  pro- 
portion of  the  living  members  and  some  of  those  deceased  are  well  known  to  Dr  Fergussson,  who  has  sup- 
plied much  of  the  information  that  has  been  obtained  concerning  the  relatives  of  the  Benderloch  family. 

There  is  little  to  relate  of  the  other  members  of  the  pedigree.  No  mal-formation  of  the  eyes  or  other 
parts  has  been  seen,  or  reported,  in  any  of  the  relatives  of  the  affected  children  of  the  sibship  VI.  28 — 37. 
In  generation  II,  the  three  males  under  II.  5  were  drowned  when  carrying  seaweed  in  a  boat.  II.  16, 
Margaret  C,  married  II.  15,  Alasdair  C;  II.  29  went  to  Australia.  The  three  males  under  III.  10  went  to 
Montreal.  III.  23  went  to  Australia.  III.  25,  Marion  C,  "shortsighted,"  is  unmarried.  III.  31,  Flora  C, 
is  the  only  member  of  her  sibship  who  married.  III.  41,  Archie  C,  married  an  epileptic  wife  and  had 
three  epileptic  grandchildren.  One  female  under  III.  73  died  in  infancy.  IV.  22  was  ill  for  a  year  before 
his  death  at  the  age  of  14.  IV.  38  died  in  infancy.  IV.  45  is  in  New  York.  One  male  under  IV.  49  be- 
came "queer"  after  a  head  injury.  One  male  under  IV.  49  died  aged  16.  IV.  53,  Archie  H.,  married  his 
first  cousin  IV.  61  who  is  described  as  "fushionless  ";  they  have  three  children  of  whom  one  is  mentally 
defective,    of  a  possibly   certifiable  grade.    None  of  IV.   64   is   known   to   have   married.    The   elder  of 

IV.  88  was  killed  in  the  war.  One  female  under  IV.  93  died  young.  IV.  102  is  in  Canada;  he  is  married 
but  has  no  children.  No  mental  defect  or  deformity  has  occurred  in  sibship  IV.  95 — 102.  One  male 
under  V.  10  died  of  measles  aged  9.    V.  32  died  in  infancy.    Two  males  under  V.  26  died  in  infancy. 

V.  35 — 40  is  a  sibship  containing  two  mentally  affected  cases,  the  offspring  of  an  insane  mother,  IV.  36. 
V.  49 — 51  are  not  in  Scotland.  The  sibship  V.  57 — 64  are  all  healthy  except  V.  63  who  died  at 
18  months.  V.  68  has  an  illegitimate  son,  VI.  39.  V.  73 — 77,  the  children  of  Ann  C,  are  all  well  but  the 
three  eldest  are  regarded  as  dull.  V.  100,  Mrs  A.,  "highly  strung,"  had  a  still-born  child.  One  male  under 
V.  99  died  of  pulmonary  tubercle.  Members  of  V.  104  are  all  healthy  and  see  well;  none  is  married; 
they  are  in  Australia.  Three  males  and  one  female  of  VI.  18  died  young.  One  female  of  VI.  18  and  one 
under  VI.  22  died  in  infancy.  VI.  41  was  killed  in  the  war.  VI.  43  was  drowned.  VI.  50  died  a  few 
hours  after  birth.  VI.  51,  a  dead  child  removed  with  forceps,  no  evidence  of  syphilis  in  the  placenta.  As 
indicative  of  the  comparatively  large  number  of  people  in  the  district  with  the  same  name  is  the  occurrence 
of  twenty-three  matings  in  which  the  forty-five  people  concerned  had  the  same  surname  before  mating  and 
in  only  one  instance  was  consanguinity  known.  In  one  instance  the  maiden  names  of  a  man's  first  and 
third  wives  were  the  same  as  his  own  surname.  The  following  are  among  the  non-consanguineous  matings 
in  which  both  partners  had  the  same  family  name  before  marriage.  Ian  C,  I.  7,  and  Annie  C. — John  C. 
II.  10,  and  Miss  C— Archie  C,  II.  12,  and  Caroline  C— Charles  C,  II.  13,  and  Catherine  C— 
Alasdair  C,  II.  15,  and  Margaret  C—  Janet  C,  II.  24,  and  John  C— Hugh  C,  III.  1,  and  Sarah  C,  II.  30. 
—Donald  C,  III.  18,  and  Ailie  O,  III.  19,  also  Christina  C,  III.  50.— Dugald  C,  III.  28,  and  Maggie  C— 
John  C,  IV  21,  and  Jessie  C— Annie  C,  IV.  28,  and  Donald  C— Jessie  C,  IV.  36,  and  Donald  C— 
Duncan  C,  IV.  58,  and  Flora  C— Ann  C,  IV.  59  and  IV.  60.— Donald  C,  IV.  106,  and  Jessie  C,  IV.  41.— 
Alexander  C,  V.  27,  and  Jessie  C,  V.  44— Sam  C,  V  102,  and  Jessie  C,  IV.  89. 

Dr  Roderick  R.  MacNicol,  Taynuilt,  and  Dr  Duncan  Fergusson,  Salen,  Loch  Sunart,  have  given  valuable 
and  indispensable  help  in  collecting  the  facts  of  this  pedigree.    Consanguinity.    Here  first  published. 
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Pig.  983.  Kayser's  Case.  Megalocornea  in  sixteen  members  of  five  generations;  only  males  are  affected; 
with  one  exception  the  transmission  lias  been  through  unaffected  females  of  the  stock-.  The  pedigree  has 
been  \  en  Eully  worked  nut  and  e\  idently  no  trouble  lias  been  spared  to  ensure  the  maximum  of  accuracy  and 
completeness  in  the  investigation;  the  condition  of  alfected  individuals  was  readily  noted  hy  the  family 
themselves  and  hy  the  laity  in  the  district  of  Calw  in  Wiirttemberg  in  which  t  hey  mostly  lived;  the  cases  were 
interviewed  whenever  possible  and  information  concerning  members  of  generations  I  and  11  was  obtained 
from  their  still  living  children  or  grandchildren  of  generation  III. 

I.  1,  Joh.  Ulrica  O.,  1772 — 1845,  appeals  with  great  probability  to  have  been  the  source  of  the 
anomaly  in  the  family,  and  he  is  thus  exceptional  in  that  ho  transmitted  the  condition  directly  to  his  son 
II.  12,  1810 — 1891;  so  far  As  can  be  judged  from  statements  of  relatives  only,  no  direct  descendants  of  11.  12 
show  the  anomaly;  his  two  married  daughters,  first  and  second  wives  bo  the  same  man,  went  to  America 
and  all  the  grandchildren,  IV.  14 — 20,  were  in  America  and  reported  to  be  normal.  The  descendants  of  the 
only  brother  of  1 .  2  were  followed  as  far  as  possible  for  three  generations,  his  one  married  daughter  appears 
to  have  had  no  alfected  sons  or  grandsons.  Of  the  twelve  children  of  I.  1  and  2,  II.  3  died  aged  9,  II.  6 
died  aged  I,  1 1.  7,  11,  and  18  died  under  one  year  of  age,  II.  8  died  aged  2,  II.  9  married,  went  to  America 
and  could  not  be  traced;  thus  the  only  son  of  I.  1  who  survived  one  year  was  the  alfected  I  I.  12. 

V.  73,  Albert  K.,  aged  2^  years,  was  born  with  large  eyes;  his  mother  said  that  she  had  no  doubt  at  the 
birth  of  her  children  whether  they  had  "Calwer  Augen"  or  not;  the  eyes  of  V.  73  were  free  from  inflam- 
mation and  vision  was  good;  there  was  no  photophobia;  corneae  were  markedly  prominent  so  that  the  eyes 
suggested  exophthalmos,  they  were  clear,  showing  no  opacities  or  rupture  of  Descemet's  membrane;  corneal 
diameters  measured  13-5  mm.;  depth  of  anterior  chamber  was  5  mm.;  pupils  were  small  and  reacted 
normally ;  there  was  no  tremor  of  the  iris  ;  media  were  clear ;  discs  were  not  excavated ;  vessels  were  normal ; 
tension  was  not  raised.  The  mother,  IV.  68,  had  normal  eyes.  V.  71,  Max  K.,  aged  (J,  was  horn  with  large 
eyes  which  were  healthy  and  free  from  inflammation;  at  the  age  of  3  years  he  had  a  catarrhal  conjunctivitis; 
vision  was  good  with  no  photophobia;  corneae  were  markedly  prominent,  showing  no  opacities  and  no 
rupture  of  Descemet's  membrane;  corneal  diameters  measured  13*5  mm.;  depth  of  anterior  chamber  was 
5  mm.;  iris  showed  no  tremor;  pupils  were  narrow  and  reacted  well;  discs  were  not  excavated;  tension 
normal. 

V.  7  and  8  were  twins  of  whom  V.  7  died  at  birth ;  both  twins  were  noticed  at  birth  to  have  large  eyes; 
V.  8,  E.  M.,  aged  6,  was  robust,  healthy  and  intelligent;  his  eyes  showed  no  inflammation  and  no  photo- 
phobia; corneae  were  clear;  right  corneal  diameter  measured  145  mm.,  the  left  was  14  mm.;  depth  of 
anterior  chamber  was  15  mm.;  iris  showed  no  tremor;  pupils  were  narrow  and  reacted  normally;  discs 
showed  no  excavation;  Tension  =  17  mm.  Hg  (Schiotz);  R.  V.  '! ,  L.  V.  \ .  The  mother,  IV.  7,  had  normal 
eves.  V.  Nti,  K.  M.,  aged  7,  was  born  with  large  eyes;  there  was  no  inflammation  in  the  eyes;  corneae  were 
prominent  and  completely  clear;  depth  of  anterior  chambers  was  4-5  mm.;  corneal  diameters  measured 
13-5  mni.;  pupils  w  ere  not  dilated  and  showed  normal  reactions;  media  were  clear;  discs  were  not  excavated; 
tension  was  not  raised;  V.  Kf>  and  his  mother  had  slight  myopia,  his  grandfather  (?  maternal)  had  myopia 
of  10  D.;  othei  w  ise  the  mother,  IV.  81,  had  healthy  and  normal  eyes.  V.  e.'J  also  was  born  with  large  eyes; 
he  appeared  to  be  healthy  and  robust  to  the  age  of  3  years  when  lie  died  from  pneumonia. 

V.  11,  A.  B.,  aged  22,  saw  well  and  considered  that  he  had  normal  eyes;  R.  V.  =  L.  V.  =f  —  £  with 
1  5  I  >. ;  right  corneal  diameter  measured  12  mm.,  left  diameter  was  only  1 1  mm.;  corneae  were  clear;  depth 
of  right  anterior  chamber  was  3  mm.,  that  of  left  chamber  was  only  2  mm.;  no  abnormalities  were  found; 
bension  in  righl  eye  was  11  mm.  Hg  (Schiotz).  Kayser  evidently  fixes  12  mm.  as  his  lower  limit  for  the 
cornea]  measurement  in  megalocornea;  on  this  standard  the  pedigree  is  not  altogether  comparable  with  that 
of  Gredig  who  takes  13-0  mm.  as  his  lower  limit.  V.  37,  E.  Z.,  aged  22,  was  not  examined;  his  mother 
considered  thai  he  had  normal  eyes  though  they  were  perhaps  larger  than  those  of  his  siblings;  the  siblings, 
and  mother,  IV.  41,  had  normal  eyes.  IV.  47,  Louis  O.,  aged  38,  was  born  with  large  eyes;  he  saw  well 
and  had  no  difficulty  at  school  until  the  age  of  17,  when  he  had  a  corneal  ulcer  in  the  left  eye,  this  had 
healed  with  a  large  scar  so  that  vision  was  markedly  contracted;  the  right  cornea  was  prominent  and 
measured  13  mm.  in  diameter;  the  anterior  chamber  was  almost  5  mm.  deep;  the  cornea  was  clear,  pupil 
normal,  iris  without  tremor;  pressure  w  as  certainly  not  raised.  The  mother,  III.  .">.'!,  had  normal  eyes.  IV.  43, 
Jakob  <).,  aged  I.".,  was  not  examined;  he  wrote  that  he  had  eyes  like  those  of  his  brother,  IV.  47;  he  had 
never  bad  trouble  with  his  eyes;  his  six  children  had  normal  eyes  and  saw   well. 

II  I.  38,  Johannes  Pf.,  aged  ti.s,  was  born  with  large  eyes;  he  had  never  had  trouble  with  his  eyes  until 
recently  when  lie  noticed  a  diminution  in  vision;  both  eyes  were  free  from  inflammation;  corneae  were 
prominent  with  diameters  of  111  mm.;  anterior  chambers  were  I  •.">  mm.  deep:  corneae  were  clear,  irides 
had  a  slight  tremor;  pupils  were  normal  and  reacted  well;  bilateral  incipient  cataract,  more  marked  in  the 
left  lens,  was  noted;  the  right  disc  was  not  excavated;  tension  in  the  left  eye  was  18  mm.  Hg  (Schidtz); 
the  mother  of  III.  38  was  said  to  have  had  normal  eyes.  III.  41,  Jakob  Pf.,  aged  63,  had  seen  well  until 
tie    age  of  40  when  a  diminution  of  vision  was  noted;  at  52  he  had  acute  glaucoma  and  senile  incipient 
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cataract  in  the  left  eye;  corneal  diameter  on  the  right  measured  14-5  mm.,  on  the  left  14-2  mm.;  at  59, 
J II.  41  had  glaucoma  in  the  right  eye  complicated  by  cataract;  operation  for  cataract  was  performed  but 
the  resulting  vision  was  scarcely  perception  of  light. 

III.  7,  Friedrich  K.,  aged  85,  was  said  by  his  daughter  to  have  large  eyes;  he  saw  well  in  his  youth  hut 
at  the  age  of  44  received  some  injury  to  his  eye  through  a  wooden  stick;  the  lens  was  luxated  and  was 
removed ;  twelve  years  later  he  had  pain  in  the  other  eye  and  it  was  found  that  the  lens  was  cataractous  and 
was  luxated  into  the  anterior  chamber;  the  patient  ultimately  became  completely  blind;  the  megalocornea 
was  noted  in  hospital.  III.  9,  Heinrich  K.,  appears  also  to  have  been  blind  in  old  age  but  no  details  were 
obtainable.  Of  II.  12,  his  niece  III.  33,  who  often  stayed  in  his  house,  reported  that  he  had  the  large 
family  eyes  and  never  up  to  old  age  complained  of  his  eyes  or  vision.  Information  regarding  I.  1  was 
based  on  family  tradition.    No  consanguinity  recorded.    Bibl.  Nos.  208,  209. 

Fig.  984.  Gredig's  Case.  Megalocornea  in  eleven  males  and  two  or  three  females  in  four  generations; 
only  cases  in  which  the  corneal  diameter  measured  1300  mm.  or  more  are  described  as  megalocornea;  a 
number  of  members  of  the  family  whose  corneal  measurements  were  12 — 13  mm.  are  regarded  as  within 
the  normal  limits.  The  recorder  has  a  common  standard  for  the  two  sexes,  but  if  III.  2,  with  a  corneal 
diameter  of  1300  mm.  be  regarded  as  anomalous  for  a  male,  it  seems  to  me  doubtful  whether  the 
corresponding  measurement  in  his  daughter  of  12-75  mm.  can  be  placed  in  the  normal  category;  I  have 
therefore  entered  IV.  1  in  my  chart  as  1  anomalous.  Evidently  great  care  has  been  taken  in  the  preparation 
of  this  pedigree  and  in  the  measurements,  which  were  taken  wherever  possible  with  a  Wessely's  keratometer; 
information  concerning  members  who  were  dead,  or  inaccessible,  was  based  on  repeated  enquiries  from 
relatives  and  from  photographs.  The  condition,  as  judged  from  this  pedigree,  is  exhibited  by  both  sexes  but 
occurs  predominantly  in  the  male,  if  we  may  accept  the  recorder's  common  standard  for  the  two  sexes;  both 
sexes  transmit  the  defect;  four  or  perhaps  five  males  have  affected  offspring  and  it  is  unlikely  that  their 
wives  were  carriers,  for  the  condition  is  rare  and  no  consanguineous  marriages  had  occurred;  the  family 
were  living  in  the  Canton  of  Zurich  but  III.  14  was  married  to  a  woman  from  another  Canton  and  the 
wife  of  III.  19  was  Italian. 

The  following  measurements  on  individual  cases  are  given : 


Corneal  Diameters  in  mm. 

Case 

Age 

Right 

Left 

III.  15,  Paul  No. 

47 

14-50 

14-50 

III.  18,  Otto  No. 

40 

14-25 

14-00 

III.  14,  Alfred  No. 

55 

13-25 

13-25 

III.  17,  August  No. 

44 

13-25 

13-25 

III.  19,  Leopold  No. 

56 

13-25 

13-25 

IV.  10,  Fritz  No. 

18 

13-25 

13-25 

III.  25,  Johanna  M.  No. 

36 

13-00 

13-00 

III.    2,  Hermann  Be. 

— 

13-00 

1300 

All  individuals  of  generations  I  and  II,  also  III.  21  and  22,  were  dead  at  the  time  of  the  investigation. 
No  consanguinity.    Bibl.  No.  268. 

Fig.  985.  Gronholm's  Case.  Megalocornea  in  eleven  males  and  two  females  of  three  generations.  The 
"kuppelfbrmigen  Augen"  of  the  affected  members  of  this  family  were  evidently  a  conspicuous  feature,  and 
the  condition  when  present  could  be  recognised  by  parents  at  the  birth  of  their  children;  the  recorder  has 
had  the  family  under  observation  for  many  years  and  shows  how  in  these  cases  the  cornea  has  enlai-ged 
slightly  with  the  growth  of  the  individual.  Thus  at  the  age  of  4  years  the  cornea  of  V.  31  measured  13-5  mm., 
at  the  age  of  9  the  diameter  was  14  mm.;  in  V.  34  at  the  age  of  2  years  the  cornea  measured  12  mm.,  at 
6  years  the  measure  had  increased  to  12-5  mm.;  in  V.  26  at  11  months  the  corneal  diameter  was  12-5  mm., 
at  five  years  it  had  become  13  mm.;  in  V..  25  the  corneal  diameter  measured  13  mm.  at  U  years  and  was 
unchanged  at  the  age  of  3|  years.  In  all  the  affected  eyes  the  corneo-scleral  margin  was  clear  and  circular ; 
there  were  no  signs  of  previous  inflammation  of  the  eyes;  the  sclera  was  white  and  opaque;  the  cornea,  as 
seen  with  the  split  lamp  and  corneal  microscope,  was  free  from  opacities;  the  corneae  showed  no  signs  of 
stretching  or  thinning;  the  anterior  chambers  were  always  unusually  deep;  the  breadth  of  the  iris  in  these 
cases  was  larger  than  normal;  the  pupils  were  usually  circular  and  showed  normal  reactions;  the  ocular 
tension,  visual  fields  and  colour  sense  were  normal  in  all  the  eyes  examined.  The  enlargement  belonged  to 
the  corneae  and  not  to  the  globe  of  the  eye;  there  was  no  exophthalmos;  no  case  of  hydrophthalmos  or 
glaucoma  had  occurred  in  the  family.    Two  of  the  cases,  V.  32  and  33,  had  zonular  cataract  when  seen  at 

65—2 


508 


TREASURY  OF  HUMAN  INHRKITANCK 


Plate  LXVI. 


the  ages  of  4  and  .">  years  respectively;  their  only  sister,  V.  30,  also  had  zonular  cataract,  she  had  not  enlarged 
corneae.  Nine  cases  were  examined  and  only  one  of  these  bad  ;.;  vision,  as  will  be  seen  from  the  table 
below. 


Case 

Age 

Horizontal  Diameter 
of  Cornea  in  mm. 

Visual  Acuity 

Remarks 

Bight 

Left 

Kight 

Left 

IV.  16 
IV.  19 
V.  25 
V.  26 
V.  29 
V.  31 
Y.  32 
V.  33 
V.  34 

L0 
39 

:3 
5 

10 

4 
7 
6 
6 

12-5 
130 
13-0 
13-0 
130 
L4-0 
14-0 
12-0 
12-5 

1  :.'■:■ 
130 
13-0 
13-0 
13-0 
14-0 
1  Hi 
12-0 
12-5 

a 

B 

A 

~.  "> 
rii 
h 

16 

:. 
iff 

:, 
1  5 

ft 

•' 
i  ii 

r'u 
2 

is 

g 
0> 

15 

Tremulous  irides 
Saw  well.    Died  aged  5 

Tremulous  irides 

Zonular  cataract;  tremulous  irides 

The  family  comes  of  an  old  Finlandish  stock  though  I.  1  was  a  Swede.  Nothing  was  known  of  the 
eyes  of  I.  1  and  2,  but  it  was  known  that  their  children  and  the  descendants  of  their  three  daughters  had 
normal  eyes  and  produced  no  case  of  megalocornea.  I.  4  was  believed  to  have  been  normal ;  a  sketch  of  him 
was  seen  and  enquiries  were  made  amongst  his  relations;  he  had  a  number  of  normal  descendants  by  his 
first  wife.  I.  5  was  an  only  child;  no  information  was  available  concerning  her  eyes  or  those  of  her  father; 
the  children  of  I.  4  and  5  were  all  known  to  be  without  megalocornea;  II.  5  died  young,  II.  6  had  only 
normal  descendants,  II.  8  and  9  were  unmarried.    The  source  of  the  megalocornea  in  the  descendants  of 

II.  2  and  4  is  thus  indefinite  but  the  recorder  thought  it  probably  came  through  I.  5. 

The  children  of  II.  2  and  4  were  mostly  dead  but  many  enquiries  were  made  concerning  them  and 
photographs  were  examined;  three  of  the  nine  brothers  in  this  large  family  were  believed  to  have  megalo- 
cornea, they  each  had  normal  offspring;  their  two  married  sisters  however,  III.  11  and  15,  had  affected 
sons.    IV.  8  was  not  examined,  his  sister  said  he  had  "Kuppelaugen."  Two  affected  members  of  the  family, 

III.  18  and  IV.  19,  married  their  first  cousins  within  the  affected  stock;  the  wife  of  III.  18  had  normal 
parents,  the  wife  of  IV.  19  had  an  affected  father;  III.  18  and  26  had  seven  unaffected  children,  one 
daughter  of  whom,  IV.  23,  had  all  her  five  sons  affected,  one  of  them  perhaps  doubtfully  so.  IV.  19  and  34 
had  two  affected  daughters  and  one  normal  son. 

This  is  an  interesting  pedigree  most  carefully  prepared  and  illustrated  in  the  original  account  by  very 
striking  photographs  of  four  of  the  affected  individuals.    Consanguinity.    Bibl.  No.  239. 

Fig.  986.  Gertz's  Case.  Megalocornea  in  two  brothers  whose  two  maternal  uncles  showed  the  same 
anomaly;  the  mother  of  the  patients  and  her  two  sisters  had  normal  eyes,  as  had  the  children  of  these  two 
sisters  and  of  the  anomalous  brothers;  there  was  a  tradition  of  similar  cases  of  megalocornea  at  an  earlier 
date  in  the  family  history,  but  definite  information  regarding  them  could  not  be  found.  II.  1,  aged  16,  was 
noticed  at  birth  to  have  eyes  which  were  "unheimlich  gross";  the  corneae  are  now  (1915)  circular  with  a 
diameter  of  T8  cm.;  they  were  clear  with  a  normal  corneo-scleral  margin;  anterior  chambers  were  very 
deep  (5-5  mm.);  lens  and  vitreous  were  clear;  irides  showed  some  tremor  but  were  otherwise  normal;  R.  V. 
with  some  correction  for  astigmatism  wasT~;  L.  V.  with  correction  =  $■;  tension  =  18  mm.  Hg  (Schiotz).  II.  2, 
aged  9  years,  presented  the  same  anomaly;  his  corneal  diameters  measured  1:6  cm.;  depth  of  anterior  chambers 
5-5  mm.;  R.  V.  =  L.  V.  =  T"8-  with  correction;  tension  =  16  mm.  Hg  (Schiotz).  No  further  abnormality  was 
found  in  II.  1  and  2;  their  two  sisters,  II.  3  and  4,  had  normal  eyes.  No  consanguinity  recorded.  Bibl. 
No.  214. 

Fig.  987.  Petres's  Case.  Megalocornea  in  a  father  and  in  two  of  his  sons;  the  corneal  diameters 
measured  from  13  to  16  mm.  No  statement  is  made  regarding  other  members  of  the  family.  No  consan- 
guinity recorded.    Bibl.  No.  278. 

Fig.  988.  MuraUs  Case.  Megalocornea  in  Gottlieb  M.,  Albert  M.  and  Edward  M.,  aged  26,  24  and  20 
years  respectively;  in  each  of  the  brothers  the  anterior  chambers  were  very  deep,  irides  tremulous,  pupils 
rather  wider  than  normal;  the  intraocular  pressure  was  not  raised  in  any  case  and  there  was  no  excavation 
of  the  papilla;  for  II.  1,  R.  V.  =  £  —  -§-,  L.  V.  =  |.  The  parents  and  one  sister  of  the  affected  brothers  had 
normal  eyes.    No  consanguinity  recorded.    Bibl.  No.  51. 

Fig.  989.  /'/luger's  Case.  Megalocornea  in  five  siblings.  II.  1,  K.  M.,  aged  1  I,  had  had  very  large  eyes 
since  birth;  both  eyes  were  the  same  size;  until  ten  years  ago  he  had  been  able  to  see  quite  well,  then  a 
progressive  diminution  of  vision  was  first  noticed;  five  years  ago  the  left  eye  was  operated  on  for  cataract 
but  vision  was  not  improved  and  the  left  eye  was  now  phthisical;  corneal  diameter  in  the  right  eye 
measured  18  mm.;  tension  was  not  raised;  the  anterior  chamber  was  very  deep;  iris  and  lens  were  tremulous 
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the  lens  was  partially  opaque ;  R.  V.  =  fingers  at  1 J  m.;  there  was  an  opaque  ring  at  the  limbus  of  the  cornea 
but  the  centre  was  clear.  The  parents  of  II.  1  had  normal  eyes,  but  all  his  four  siblings  were  reported  to 
have  eyes  which  were  larger  than  normal  and  had  always  been  so.  No  consanguinity  recorded.  Bibl. 
No.  120. 

Fig.  990.  Bondi's  Case.  II.  1,  A.  S.,  aged  17,  was  noted  to  have  large  eyes  at  birth;  the  whole  eyeball 
appeared  to  be  enlarged,  but  the  anomaly  was  most  marked  in  the  corneae,  with  horizontal  diameters  of 
17  mm.,  vertical  diameters  of  about  16  mm.;  the  anterior  chambers  were  at  least  5  mm.  deep;  pupils  were 
central  and  reacted  promptly;  both  pupils  showed  a  remnant  of  a  persistent  pupillary  membrane;  corneae, 
lenses  and  vitreous  were  clear;  myopic  astigmatism  was  noted  in  the  right  eye,  simple  myopia  of  about  2  D. 
in  the  left;  R.  V.  with  -2'0D.  Sph.  =jjj,  L.  V.  —  i;  fields  were  full;  colour  and  light  sense  normal.  None 
of  the  siblings  of  II.  1  nor  his  parents  showed  similar  anomalies;  all  had  good  vision;  one  sister,  with 
normal  sized  eyes,  had  a  son,  III.  1,  who  was  noted  at  birth  to  have  large  eyes. 

III.  1,  A.  W.,  aged  12,  had  a  right  eye  markedly  larger  than  his  almost  normal  left  eye;  he  complained 
of  no  visual  difficulties;  both  bulbs  were  definitely  enlarged;  the  right  cornea  was  normal  apart  from  its 
size,  which  measured  15-J  mm.  in  the  horizontal,  15  mm.  in  the  vertical  diameter;  the  anterior  chamber  was 
very  deep — about  5  mm.- — iris  was  normal,  pupil  circular  and  prompt  in  reaction;  there  was  no  trace  of  a 
persistent  pupillary  membrane ;  lens  and  vitreous  were  clear,  fundus  normal ;  R.  V.  =  ~;  the  left  cornea  had  a 
horizontal  diameter  of  13  mm.,  vertical  diameter  of  12^  mm.;  the  anterior  chamber  was  deeper  than  normal; 
vision  was  reduced  to  j-.y  owing  to  a  small  central  corneal  scar;  fields  were  full,  colour  and  light  sense 
normal.    Two  siblings  of  III.  1  had  normal  eyes.    No  consanguinity  recorded.    Bibl.  No.  134. 

Fig.  991.  Weizenblatt's  Case.  Megalocornea  in  I.  2  and  in  his  brother,  also  in  two  of  his  children,  of 
whom  one  was  a  daughter ;  only  one  case  was  examined.  II.  2,  aged  33,  had  wide  lid  clefts  and  not 
particularly  large  globes,  but  her  corneae  were  enlarged  in  all  their  measurements;  R.  horizontal 
diameter  =  16  mm.,  L.  measurement  =  15-8  mm.;  the  corresponding  vertical  diameters  measured  15-5  mm. 
and  16  mm.  respectively;  anterior  chambers  were  extraordinarily  deep;  an  embryontoxon  was  noted  in  each 
eye.    No  consanguinity  recorded.    Bibl.  No.  279. 

Fig.  992.  PJtiiffer's  Case.  II.  1,  aged  14,  had  always  been  healthy  and  had  never  had  inflammation  in 
his  eyes;  he  had  bilateral  megalocornea;  the  anterior  chambers  were  deep,  the  irides  slightly  tremulous; 
there  was  an  opaque  marginal  ring  on  each  cornea  resembling  arcus  senilis;  tension  was  normal;  pupils  reacted 
well;  fundi  were  normal;  R.  V.  with  -bOD.  =  -j\,  L.  V.  with  -  0"75  D.  =  |-.  The  parents  of  II.  1  had  normal 
eyes;  they  had  had  thirteen  children  of  whom  four  died  young;  two  of  the  living  siblings  of  II.  1  also 
had  large  eyes.    No  consanguinity  recorded.    Bibl.  No.  120. 

BUPHTHALMOS 

Fig.  993.  Zahn's  Case.  Buphthalmos  in  four  siblings  and  in  two  of  their  cousins.  II.  1,  Johannes  P. 
seen  aged  9  years,  had  buphthalmos  affecting  the  left  eye  only;  the  condition  had  been  first  noticed  at  a 
very  early  age.  II.  2,  Katharine  P.,  was  dead  but  was  reported  to  have  had  large  eyes.  II.  3,  5,  6,  and  II.  9 
had  good  eyes;  II.  4  was  still-born  but  was  said  to  have  had  normal  eyes.  II.  7,  August  P.,  seen  aged 
10  months,  had  bilateral  buphthalmos  which  had  been  present  since  birth.  II.  8,  Agnes  P.,  seen  aged 
2  years,  had  a  similar  bilateral  affection  which  had  been  noticed  very  shortly  after  birth.  The  parents  of 
this  sibship  were  first  cousins.  The  only  other  members  of  the  family  known  to  suffer  from  any  eye  disease 
are  two  cousins  to  the  affected  siblings  of  whom  II.  10,  Anna  Sch.,  was  seen,  aged  9  months,  to  have 
bilateral  buphthalmos;  the  condition  had  been  noticed  at  birth.  II.  11,  Karl  Sch.,  was  examined  and  re- 
ported to  have  the  same  condition.  II.  12,  Marie  Sch.,  was  dead  but  was  reported  to  have  had  good  eyes. 
II.  13,  Richard  Sch.,  had  good  eyes.  The  parents  of  the  sibship  II.  10  — 13  were  not  related.  Consanguinity. 
Bibl.  No.  168. 

Fig.  994.  Muralt's  Case.  Buphthalmos  in  three  members  of  a  sibship  of  nine;  the  parents  were  healthy 
and  saw  well.  II.  2,  Johannes  H.,  aged  20,  was  mentally  and  physically  rather  backward,  but  there  was 
no  definite  abnormality  apart  from  his  eyes;  his  right  eye  was  now  reduced  to  the  state  of  phthisis  bulbi;  at 
birth  both  eyes  had  been  abnormal  in  size;  the  left  eye  now  had  horizontal  and  vertical  corneal  diameters 
of  14  and  14-  mm.  respectively;  its  prominence  also  was  measured  by  14  mm.;  both  corneae  had  had  a 
bluish  shimmer  and  were  never  transparent ;  the  left  eye  now  had  very  marked  nystagmus ;  L.  V.  =  finger 
counting  at  4  feet;  the  left  disc  showed  marked  central  excavation.  II.  8,  George  H.,  aged  10,  had  been 
noticed  soon  after  his  birth  to  have  opacities  affecting  his  very  large  corneae ;  now  the  central  part  of  each 
cornea  was  very  protuberant,  whitish,  opaque  and  vascularised;  the  periphery  of  the  right  cornea  was 
transparent  over  a  narrow  zone;  the  left  eye  had  no  transparent  zone;  there  had  been  no  history  of 
ophthalmia  neonatorum ;  not  alone  the  cornea  but  the  whole  eyeball  on  each  side  was  enlarged ;  the  right 
lens  showed  an  anterior  capsular  cataract;  vision  was  reduced  to  perception  of  light;  the  sensibility  of  the 
corneae  was  normal;  in  the  right  eye  horizontal  and  vertical  corneal  diameters  measured  15  mm.  and  19  mm. 
respectively,  corresponding  values  for  the  left  eye  were  14  mm.  and  17  mm.;  prominence  of  the  right  eye 
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was  measured  by  L8  nun.,  of  the  left  eye  l>y  17  mm.;  this  patient  had  always  been  healthy,  had  a  normal 
skull,  good  hearing  and  was  a  well  developed  youth.  II.  9,  Pauline  II.,  was  seen  aged  9  months:  soon  after 
birth  she  was  noticed  to  have  bilateral  opacities  in  her  very  large  corneae;  the  left  cornea  was  very  large 
and  protuberant,  the  right  cornea  was  only  a  little  larger  than  normal  but  it  was  clear  that  the  condition 
was  progressing;  the  child  died  from  some  acute  illness  the  same  year.  Two  brothers  and  four  sisters  of 
this  sibship  were  healthy  and  saw  well;  the  father,  aged  50,  had  Mime  myopia  but  saw  well;  the  mother  had 
normal  eyes.    No  consanguinity  recorded.    Bibl.  No.  51. 

Fig.  9(J.">.  Jiingken's  Case.  Buphthalmos  in  seven  brothers  of  a  Swedish  family.  The  parents  and  two 
sisters  had  normal  eyes.    No  consanguinity  recorded.    Bibl.  No.  19. 

Fig.  996.  Derby s  Case.  Buphthalmos  in  three  males  and  one  female  of  a  sibship  of  eight;  two  males 
and  the  female  were  blind;  the  disease  in  all  cases  came  on  in  early  childhood;  the  eyes  rapidly  enlarged 
and  ultimately  ruptured  during  some  straining  effort  or  from  the  effect  of  a  blow.  The  parents  were  still 
li\  ing  and  were  perfectly  healthy;  the  disease  had  not  been  known  to  occur  in  the  family  before  the  affected 
sibship.  No  child  of  any  member  of  the  affected  sibship,  whether  blind  or  seeing,  had  shown  signs  of  any 
other  form  of  eye  disease.  IT.  3,  seen  aged  22,  said  the  condition  in  his  case  had  steadily  increased  since 
birth ;  the  right  eye  was  more  markedly  affected  than  the  left  and  was  operated  on  by  an  iridectomy  two  years 
ago;  no  improvement  in  vision  followed  this  treatment;  It.  V.  =  ?p.  I.;  the  eye  was  now  very  prominent; 
T.  =:+  2;  anterior  chamber  was  very  deep;  the  corneal  diameter  was  greatly  enlarged;  optic  disc  was  not 
excavated.  The  left  eye  of  II.  3  was  less  prominent;  T.  =+  2;  corneal  diameter  was  rather  less  enlarged; 
anterior  chamber  was  deep;  L.  V.  with  —  ^  D.  =  7/.r  and  vision  was  steadily  failing :  this  eye  showed  a  deep 
excavation  of  the  optic  disc;  some  temporary  improvement  followed  an  iridectomy.  Seen  at  the  age  of  38 
this  man  had  L.  V.  =  hand  movements  at  10  feet,  his  affected  brothers  and  sister  were  blind  before  the  age 
of  17;  IT.  3  bad  been  able  to  read  up  to  the  age  of  12  years.    No  consanguinity  recorded.    Bibl.  No.  76. 

Fig.  997.  Zahn's  Case.  III.  2,  Karl  M.,  was  seen  at  the  age  of  9  months  when  he  had  bilateral 
buphthalmos;  the  condition  was  first  noticed  shortly  after  birth;  two  elder  and  two  younger  siblings  of  the 
patient  were  normal.  The  grandfather  of  III.  1  was  reported  to  have  become  blind  early  in  life  following 
dmpsy  of  the  eyes.    No  consanguinity.    Bibl.  No.  168. 

Fig.  998.  Zahn's  Case.  Buphthalmos  in  four  siblings  and  in  their  second  cousin.  II.  5,  Paul  P.,  was 
seen  aged  8  weeks  in  1891 ;  both  eyes  were  affected;  the  age  of  onset  was  not  known.  II.  6,  Marie  F.,  was 
seen  at  the  age  of  9  weeks  in  1902;  both  eyes  were  said  to  have  been  affected  at  birth.  The  parents  of 
these  children  were  very  distantly  related;  they  had  seven  other  children  of  whom  two  died  in  infancy 
without  any  defect  in  their  eyes  having  been  noticed;  IT.  2  and  II.  3  had  buphthalmos;  II.  4  represents 
three  healthy  unaffected  children.  A  cousin  of  the  father,  I.  2,  of  the  affected  sibship  had  a  son  II.  7, 
Friedrich  T.,  who  was  seen  aged  21  days  (1891)  with  bilateral  buphthalmos  which  was  said  to  have  been 
present  at  birth.    The  parents  of  II.  7  were  third  cousins.    Consanguinity.    Bibl.  No.  168. 

Fig.  999.  Johnson's  Case.  I.  1,  J.  F.,  was  not  aware  that  any  member  of  his  or  his  wife's  family  had 
suffered  from  eye  disease;  when  he  was  aged  about  7  years  his  parents  first  noticed  some  disease  affecting 
his  left  eye  with  which  he  had  no  perception  of  light;  he  thinks  he  never  had  vision  with  this  eye  and 
does  not  remember  any  inflammatory  reaction  in  it;  the  left  pupil  was  now  dilated,  the  lens  was  calcareous 
and  partially  disintegrated;  tension  was  not  raised;  R.V.  =•§£,  L..V.  =nop.l.  This  man,  his  wife  and 
children  had  robust  general  health.  Of  the  children,  II.  1,  2,  and  3  had  no  physical  defect.  II.  4,  J.  F., 
aged  7,  had  buphthalmos:  her  parents  noticed  at  the  age  of  2  months  that  her  eyes  were  increasing  in  size, 
lachrymation  was  constant  and  profuse,  corneae  were  hazy,  sight  was  dim ;  after  _'  years'  treatment  with  drops, 
operation  was  performed  and  no  further  increase  in  size  bad  occurred;  eyeballs  were  enormously  enlarged, 
tension  about  +  1,  corneae  somewhat  hazy  with  horizontal  diameter  of  \  inch,  vertical  diameter  of  |  inch; 
anterior  chambers  were  of  about  the  usual  depth;  right  lens  was  opaque  and  fundus  could  not  be  seen  ;  the 
left  fundus  showed  retinal  vessels  diminished,  the  disc  bluish  white  and  considerably  cupped;  R.V.  =  no  p.L, 
L.  V.  =  finger  countingat2feet.  II.  5,  M.  F.,  aged  2  years,  was  noticed  at  the  age  of  one  month  to  have  eyes  which 
were  increasing  in  size,  they  were  photophobic,  lachrymation  was  frequent,  corneae  were  becoming  hazy; 
at  2  months  iridectomy  was  performed  on  the  right  eye,  the  iris  was  incarcerated  and  the  pupil  distorted; 
probably  sclerotomy  was  performed  on  the  left  eye;  now  the  right  eye  was  larger  than  the  left;  the 
anterior  chambers  were  of  normal  depth;  tension  in  the  right  eye  was  slightly  increased,  in  the  left  eye 
was  normal;  the  father  thought  this  child  saw  well  but  she  would  not  allow  examination;  there  was 
a  large  area  of  retino-choroidal  imflammation  below  the  macula;  the  discs  were  slightly  pale  but  showed 
no  cupping.  II.  6  showed  a  gradual  development  of  the  disease;  her  eyeballs  increased  in  size,  the  right 
more  markedly  than  the  left;  corneae  became  hazy;  pupils  were  slightly  dilated  and  responded  slowly  to 
light;  anterior  chambers  were  somewhat  shallow;  tension  was  4-2;  Lachrymation  and  photophobia  were 
present;  double  iridectomy  upwards  was  performed.  At  a  later  date  the  parents  said  there  was  now  no 
further  trouble  with  the  eyes;  the  right  coloboma  was  satisfactory,  in  the  left  the  iris  had  become 
incarcerated  and  the  pupil  distorted.    No  consanguinity   recorded.    Bibl.  No.  136. 
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Plate  LXVII.  Fig.  1000.  Manas  Case.  Buphthalmos  in  three  children  of  a  sibship  of  six.  I.  1 
and  2  say  they  have  never  had  trouble  with  their  eyes  and  have  never  attended  at  hospital  for  them ;  the 
mother  of  I.  2  once  attended  at  hospital  for  some  apparently  trivial  eye  trouble  of  a  temporary  character 
and  now  (1931)  sees  very  well;  the  brothers  and  sisters  of  I.  1  and  2  are  all  free  from  eye  trouble  and 
have  between  them  25  children,  all  of  whom  are  believed  to  have  normal  eyes.  Of  the  affected  sibship, 
II.  1,  Ernest  C,  born  1014,  is  at  the  Norwood  College  for  the  Blind;  he  had  congenital  buphthalmos  for 
which  the  right  eye  has  been  excised;  vision  in  the  left  eye  is  reduced  to  perception  of  light  only.  II.  2, 
aged  12,  is  buphthalmic  and  has  undergone  various  operations;  she  has  a  good  visual  result  in  the  right 
eye  and  attends  an  ordinary  school,  but  is  blind  in  the  left  eye.  II.  3,  aged  10,  and  II.  4,  aged  8  years, 
have  normal  vision.  II.  5,  aged  3^  years,  has  bilateral  buphthalmos  and  dislocated  lenses;  he  is  blind. 
II.  6,  aged  1  year,  is  said  by  the  mother  to  be  normal.    No  consanguinity  recorded.    Hitherto  unpublished. 

Fig.  1001.  Fleischer's  Case.  II.  3,  Agnes  P.,  aged  21,  had  had  large  eyes  since  birth;  she  now  had 
raised  tension  and  a  glaucomatous  contraction  of  the  visual  fields;  V.  =  |;  trepanation  was  followed  by 
recovery.  Two  brothers  of  II.  1,  and  a  cousin,  had  suffered  from  buphthalmos.  No  consanguinity  recorded. 
Bibl.  No.  224. 

Fig.  1002.  Rampoldi's  Case.  II.  5,  seen  aged  10  months,  was  born  with  bilateral  buphthalmos  and 
diffuse  keratitis;  nystagmus  was  noted.  The  mother,  I.  2,  had  had  five  children  of  whom  the  first  two  had 
no  eye  affection  but  died  early  in  life,  the  last  three  all  had  congenital  keratitis  and  buphthalmos.  No 
consanguinity  recorded.    Bibl.  No.  81. 

Fig.  1003.  Muralt's  Case.  II.  2,  Joseph  Z.,  seen  aged  8,  was  a  well  nourished,  normally  developed  boy 
with  marked  photophobia  and  reddening  of  the  conjunctiva  bulbi;  he  had  bilateral  megalophthalmos  more 
marked  on  the  right  side;  the  ophthalmoscope  showed  a  deep  pressure  excavation  of  the  papilla  more 
extreme  on  the  right  side;  the  discs  were  pale;  the  intraocular  pressure  was  much  raised  and  the  corneae 
were  thin;  visual  acuity  could  not  be  determined  because  of  the  extreme  photophobia;  corneal  horizontal 
diameters  were  12  — 13  mm.  in  the  left,  15  mm.  in  the  right  eye,  the  vertical  diameters  were  similar; 
prominence  of  the  eyeball  was  measured  by  15  mm.  in  the  right,  12  mm.  on  the  left  side;  iridectomy  was 
performed  on  both  sides  and  subsequently  R.  V.  =  ■£$,  L.  Y.  =  about  A.  II.  1,  Heinrich  Z. ,  aged  10,  had 
horizontal  corneal  diameters  of  15  mm.  on  the  right,  17  mm.  on  the  left  side;  prominence  of  the  eyeball 
was  measured  by  18  mm.  on  the  right  and  16  mm.  on  the  left;  he  had  a  high  intraocular  pressure,  and 
deep  pressure  excavation  of  the  disc  on  each  side;  there  was  a  capsular  cataract  in  the  right  lens;  this  boy 
went  to  school  until  three  years  ago  and  could  read,  but  could  no  longer  see  even  to  count  fingers. 
A  brother  and  sister  saw  well;  the  parents  saw  well  and  knew  of  no  similar  eye  disease  amongst  their 
relations.    No  consanguinity  recorded.    Bibl.  No.  51. 

Fig.  1004.  von  Amnion's  Case.  II.  1,  seen  aged  19,  had  megalophthalmos  of  a  medium  grade;  she  had 
exophthalmos  and  squinted  at  times;  her  corneae  were  very  arched  and  half  conical;  the  sclerae  were 
normal  posteriorly  but  towards  the  front  they  were  thinned  and  bluish;  some  opacity  of  the  lens  was  noted. 
The  mother  of  II.  1  suffered  from  the  same  defect;  the  siblings  of  II.  1  were  not  affected.  No  further 
information  is  given;  a  coloured  plate  illustrates  the  condition.    No  consanguinity  recorded.    Bibl.  No.  32. 

Fig.  1005.  Diirr  and  Schlegtendal's  Case.  II.  2,  Annette  E.,  seen  aged  18,  had  seen  badly  from 
childhood;  she  had  hydrophthalmos  first  in  the  right,  later  in  the  left  eye;  in  other  respects  she  was  well 
developed  if  rather  backward  in  growth.  At  the  age  of  14  it  was  noted  that  in  the  right  eye  the  cornea 
was  markedly  arched;  the  anterior  chamber  was  9  mm.  deep:  the  horizontal  diameter  of  the  cornea 
measured  15  mm.,  vertical  diameter  153  mm.;  the  deep  parts  of  the  peripheral  cornea  were  opaque;  the 
sclera  was  ectatic  in  the  region  of  the  ciliary  body  and  bluish  in  colour;  the  bulb  was  of  stony  hardness; 
cataract  was  present;  V.  =  no  p.  1. ;  the  left  eye  had  markedly  prominent  cornea  with  diameters  of  15-0  mm. 
horizontal,  147  mm.  vertical;  the  papilla  was  deeply  excavated;  myopia  of  8  D.;  L.  V.  =  TV;  field  very 
contracted.  The  right  eye  was  excised ;  iridectomy  on  the  left  eye  led  to  V.  =  A  with  -  8  D.,  but  the  tension 
remained  very  high.  The  right  lens  was  not  enlarged.  The  parents  of  II.  2  were  first  cousins;  they  had 
normal  eyes  and  were  healthy;  two  of  their  sons,  August  E.,  aged  20,  and  Karl  C,  aged  8,  also  suffered  from 
hydrophthalmos;  otherwise  no  hereditary  disease  was  known  to  have  occurred  in  the  family.  We  are  not 
told  whether  there  were  normal  siblings  between  Annette,  aged  18,  and  Karl,  aged  8  years.  Consanguinity 
Bibl.  No.  100. 

Fig.  1006.  A?igelucci's  Case.  Buphthalmos  in  three  brothers  whose  mother  had  exophthalmic  goitre. 
No  further  information  is  given  in  the  citation  of  the  case  by  de  Lapersonne.  No  consanguinity  recorded. 
Bibl.  No.  158. 

Fig.  1007.  Reis's  Case.  II.  3,  Hans  M.  S.,  aged  5  weeks,  the  child  of  consanguineous  parents,  had  a 
slightly  opaque  enlarged  and  bulging  cornea  in  his  right  eye ;  the  disc  was  not  excavated ;  the  left  cornea 
was  so  opaque  that  the  disc  could  not  be  seen,  and  the  anterior  chamber  was  much  deeper  than  on  the 
right  side.    The  condition  progressed  so  that  at  the  age  of  4  years  the  left  lid  could  not  be  closed,  the  iris 
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could  not  !"■  seen  through  the  opaque  cornea,  and  the  bulb  was  hard;  the  right  disc  could  still  be  seen, 
luii  this  eye  was  being  irritated  by  the  left  eye  which  was  now  excised.  The  two  brothers  of  this  child 
were  similarly  affected.    Consanguinity.    Bibl.  No.  170. 

Fig.  1008.  AurancCs  Case.  II.  2,  aged  8  years,  had  both  eyes  normal  at  birth  ;  the  right  eye  commenced 
tn  enlarge  at  the  end  of  two  months,  with  some  flow  of  tears  but  no  signs  of  inflammation;  the  growth 
slowly  increased,  with  pain  occasionally,  and  complete  blindness  ensued;  the  vision  of  the  left  eye  was 
normal,  but  the  diameter  of  the  cornea  was  abnormally  large;  there  was  no  sign  of  hereditary  syphilis; 
media  in  the  affected  eye  were  clear  but  there  was  very  marked  glaucomatous  atrophy  of  the  disc;  fundus 
in  the  left  eye  was  normal.  II.  3,  aged  6,  was  born  with  normal  eyes,  but  at  the  age  of  '■'>  months  he  began 
tn  suffer  from  inflammatory  reactions  in  the  right  eye;  at  about  the  age  of  one  year  the  left  eye  began  to 
increase  in  size;  now  the  right  eye  was  of  normal  size,  but  an  opaque  lens  was  luxated  into  the  anterior 
chamber  ami  the  eye  was  blind;  the  left  eye  was  buphthalmic  to  a  less  degree  than  the  right  eye  of  his 
brother;  lie  had  iridodonesis  and  subluxation  of  the  lens  upwards  and  inwards;  tension  was  +  2;  the  disc 
was  pale  and  the  eye  could  only  distinguish  fingers.  These  brothers  were  the  two  youngest  children  of 
a  sibship  of  seven;  five  siblings  and  the  parents  had  normal  vision;  the  parents  were  healthy;  the  mother 
hail  been  well  at  the  birth  of  the  children  and  had  no  history  of  miscarriages.  No  consanguinity  recorded. 
Bibl.  No.  259. 

Fig.  1009.  M limit's  Case.  Buphthalmos  in  two  brothers.  I.  1  said  to  be  myopic,  I.  2  said  to  be  hyper- 
metropic, probably  no  serious  defect  in  either.  II.  2  said  to  be  a  very  high  grade  myope.  II.  3,  Theodor  S., 
aged  4i  years,  saw  very  little  with  the  left  eye  and  had  a  colossal  keratoglobus;  the  cornea  was  opaque  at 
the  margin  and  the  eyeball  was  of  a  stony  hardness;  the  right  eye  showed  similar  but  less  severe  defects; 
deep  pressure  excavation  of  the  disc  with  kinking  of  the  vessels  was  seen  on  ophthalmoscopic  examination. 
1 1.  1,  Emil  8.,  aged  7,  was  noticed  soon  after  birth  to  have  abnormally  large  corneae;  at  that  time  the  patient 
was  dazzled  by  light  and  evidently  had  very  defective  vision;  he  was  now  totally  blind ;  a  year  ago  bilateral 
buphthalmos  with  complete  blindness  was  reported,  since  then  the  right  eye  had  ruptured  and  was  lost. 
No  consanguinity  recorded.    Bibl.  No.  51. 

Fig.  1010.  Zahn's  Case.  II.  1,  Marie  W.,  aged  9  years,  was  seen  to  have  bilateral  buphthalmos  which 
had  been  noticed  in  her  first  year  of  life.  II.  3,  Joseph  W.,  aged  3,  was  similarly  affected  in  the  right  eye 
onty,  the  disease  in  his  case  was  noted  at  birth.  Other  siblings  were  healthy.  No  consanguinity.  Bibl. 
No.  168. 

Fig.  101 1.  Zahn's  Case.  II.  1,  Ursula  IL,  was  seen  aged  10  years  with  bilateral  buphthalmos;  the  dis- 
ease first  became  noticeable  in  her  second  year  of  life.  II.  3,  seen  aged  6  months,  had  during  this  month 
shown  the  same  condition  in  both  eyes.  Three  siblings  were  healthy  and  no  further  cases  of  eye  disease  had 
been  known  to  occur  in  the  family.    No  consanguinity.    Bibl.  No.  168. 

Fig.  1012.  Peter'sCase.  An  Italian  child  aged  5  months  was  first  seen  aged  one  week,  when  both  corneae  were 
large,  measuring  15  mm.  in  diameter  and  bluish  in  colour,  with  central  opacities;  the  sclerae  were  bluish  in 
colour;  anterior  chambers  were  very  deep;  pupils  were  large  even  under  the  influence  of  eserine;  tension  was 
raised;  the  child  had  good  light  perception  and  apparently  good  projection.  A  brother  of  the  patient,  aged 
ti  years,  had  a  similar  condition  at  birth;  his  left  eye  was  removed  at  the  age  of  one  year,  the  right  eye 
was  now  blind  and  in  an  irritable  state.    Consanguinity.    Bibl.  No.  225. 

Fig.  1013.  Argyll  Robertson's  Case.  Buphthalmos  in  a  mother  and  her  three  children;  the  mother 
showed  the  condition  to  the  more  marked  degree;  the  condition  was  bilateral  in  one  daughter  and  the  son; 
a  second  daughter  had  one  eye  normal  in  all  respects.  The  son,  II.  2,  was  subject  to  recurrent  attacks  of 
inflammation  with  increased  tension  which  were  checked  by  the  use  of  eserine.  The  diseased  eye  in  II.  3 
was  enucleated,  as  it  caused  sympathetic  irritation  in  the  other  eye.  The  father  of  the  three  affected  children 
was  blind  from  an  accident  to  one  eye,  which  led  to  sympathetic  inflammation  in  the  other,  at  an  early 
period  of  life.    No  consanguinity  recorded.    Bibl.  No.  106. 

Fig.  1014.  Golomh's  Case.  II.  3  was  seen,  aged  9J  years,  with  hydrophthalmos  in  the  right  eye, 
phthisis  bulbi  of  the  left;  the  patient  had  seen  very  badly  as  quite  a  small  child;  at  the  age  of  2  years  he 
became  blind  in  the  right  eye,  following  some  trauma,  soon  afterwards  the  left  eye  also  was  blind.  One 
brother  was  said  to  have  the  same  disease.    No  consanguinity.    Bibl.  No.  199. 

Fi<*.  1015.  Zahn's  Case.  II.  1,  Emma  S.,  was  seen  at  the  age  of  8  years  with  bilateral  buphthalmos; 
the  time  of  onset  of  the  disease  was  not  known;  a  younger  sister,  who  was  mentally  defective,  was 
reported  to  have  the  same  changes  in  her  eyes.    No  consanguinity.    Bibl.  No.  168. 

Fig.  1016.  Golomb's  Case.  1 1.  •'>  was  seen  aged  9  months  with  bilateral  buphthalmos;  both  eyes  were  en- 
I  and  prominent,  with  very  large  opaque  corneae;  the  child  noticed  a  light;  signs  of  rickets  wen- 
observed;  the  mother  said  the  enlargement  of  the  eyes  had  been  noticed  some  months  before.  II.  2  had  the 
same  disease;  operation  had  been  performed  and  vision  was  now  .1.  Bilateral  iridectomy  was  performed  on 
IT  3.   No  consanguinity.    Bibl.  No.  199. 
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Fig.  1017.  Golomb's  Case.  Buphthalraos  in  the  right  eye,  phthisis  bulbi  in  the  left  was  seen  in  Hugo  N., 
aged  13  years;  he  was  blind  and  did  not  know  when  he  lost  his  sight;  one  brother  had  lost  his  sight  from 
the  same  disease.    No  consanguinity.    Bibl.  No.  199. 

Fig.  1018.  Golomb's  Case.  II.  3,  Rudolph  G.,  was  seen  aged  13  years,  with  bilateral  buphthalmos;  he 
had  been  blind  for  eleven  years ;  both  bulbs  were  now  enucleated.  One  brother  was  said  to  have  the  same 
disease.    No  consanguinity.    Bibl.  No.  199. 

Fig.  1019.  Fleischer's  Case.  II.  1  had  an  iridectomy  performed  at  the  age  of  9  weeks  for  bilateral 
buphthalmos;  he  died  aged  1  )rear.  II.  2,  Eugen  L.,  aged  6  years,  had  had  the  right  eye  larger  than  the 
left  for  4  weeks,  also  inflammation  of  the  eyes;  the  left  eye  had  a  rather  large  cornea  but  was  otherwise 
normal;  the  right  eye  showed  a  marked  enlargement  of  the  cornea,  raised  tension,  diffuse  opacity  of  the 
cornea,  very  deep  anterior  chamber;  R.  V.  =  linger  counting  at  1  m.,  L.  V.  =  i;  trepanation  was  resorted 
to  twice,  also  iridectomy.  Three  years  later  there  had  been  no  recurrence  of  acute  trouble;  both  corneae 
were  large,  R.  =  135  mm.  in  diameter,  L.  =  12 '5  mm.,  they  were  clear  and  shining;  anterior  chambers  were 
deep ;  the  papilla  in  the  right  eye  was  white,  with  a  shallow  temporal  excavation.  The  child  was  robust 
in  other  respects.  No  other  case  of  eye  disease  had  been  known  to  occur  in  the  family.  No  consanguinity 
recorded.    Bibl.  No.  224. 

Fig.  1020.  Streatfield's  Case.  II.  3,  Harriet  H,  aged  six  months  (1882),  had  very  large  staring  eyes; 
the  condition  had  been  noted  at  birth  but  had  become  more  marked  since;  the  irides  were  tremulous  and 
thinned;  no  tears  were  noted  in  the  corneae;  anterior  chambers  were  very  shallow  ;  tension  in  each  eye  was 
at  least  +  2.  An  elder  sister  of  II.  3  had  also  been  born  with  large  eyes ;  a  double  iridectomy  had  been 
performed  in  this  case  with  bad  results  so  that  the  left  eye  had  to  be  excised,  the  right  eye  had  just  per- 
ception of  light.    No  consanguinity  recorded.    Bibl.  No.  79. 

Fig.  1021.  Venneman's  Case.  Buphthalmos,  unilateral  in  a  mother,  bilateral  in  her  son,  aged  2  months. 
The  child  had  two  voluminous  eyes.  At  the  age  of  13  years  the  mother's  left  eye,  up  to  this  time  voluminous 
but  painless,  gave  trouble,  and  operative  assistance  was  required;  after  operation  all  pain  disappeared  and 
the  eye  had  since  remained  quiet;  she  is  now  aged  20  years.    No  consanguinity  recorded.    Bibl.  No.  159. 

Fig.  1022.  Vogt's  Case.  Buphthalmos  in  rabbits.  Three  black  and  white  one  year  old  rabbits  of  one 
litter  were  seen  with  bilateral  high  grade  buphthalmos;  the  condition  had  apparently  been  observed  nine 
months  before.  Two  of  these  rabbits  were  mated  and  there  resulted  a  litter  of  three,  all  of  which  had 
bilateral  high  grade  buphthalmos;  the  disease  in  these  animals  was  not  congenital  but  was  first  noticed  a 
few  weeks  after  birth.   Bibl.  No.  232. 

GLAUCOMA 

Fig.  1023.  Plocher's  Case.  This  very  interesting  pedigree  is  the  most  complete  family  history  of  glaucoma 
known  to  me;  the  disease  has  been  traced  through  six  generations,  twenty  members  being  affected  and 
three  others  having  had  prodromal  symptoms.  The  earlier  history  of  the  families  was  obtained  by  the 
recorder  from  the  church  registers  where,  on  the  one  side  it  was  traced  back  to  Hans  Rauber,  born  in  1681, 
all  of  whose  descendants  appeared  to  be  normal;  on  the  other  side  it  was  traced  to  Simon  D.,  I.  3,  born  1753, 
who  was  said  by  his  great  grandson,  IV.  5,  to  have  had  very  bad  eyes  and  to  have  been  blind.  I.  3  died, 
aged  60,  in  1814;  he  had  ten  children  of  whom  the  eldest,  II.  2,  normal  herself,  married  a  descendant  of 
Hans  Rauber  and  transmitted  the  disease  to  a  large  number  of  her  descendants.  The  second  child  of  I.  3 
had  three  normal  children  and  later  a  normal  grandchild,  IV.  11,  who  married  her  second  cousin, 
the  affected  IV.  5;  together  they  handed  on  the  disease  to  all  their  four  children.  II.  5,  II.  8  and  II.  9, 
died  in  infancy.  II.  6,  herself  normal,  married  and  had  six  children  of  whom  two  were  blind,  also  a  grand- 
child in  America,  IV.  12,  who  was  blind.  II.  11,  himself  unaffected,  had  a  blind  daughter  in  America. 
II.  13  was  blind  ;  this  was  the  only  affected  member  in  the  family  of  Simon  D.  amongst  those  who  lived  long 
enough  to  develop  the  disease. 

The  eyes  of  the  descendants  of  II.  1  and  2  are  described  by  the  recorder  in  great  detail,  any  treatment 
they  may  have  had  and  their  progress  being  traced  over  a  considerable  period  of  time.  It  is  only  possible 
here  to  give  a  brief  summary  of  the  findings  in  the  various  cases. 

II.  1  and  2  had  three  children.  III.  2,  born  1814,  was  operated  on  for  glaucoma  in  1859  and  later  be- 
came blind;  III.  3  lived  to  be  87  years  of  age  and  had  good  sight;  III.  4,  born  1817,  became  blind  from 
glaucoma  in  his  45th  year.    III.  1  and  III.  5  had  good  sight. 

IV.  1,  born  1842,  died  aged  50;  at  the  age  of  41  she  had  raised  tension,  with  a  history  of  prodromal 
symptoms  for  several  months;  the  eyes  were  free  from  inflammation  but  there  was  marked  glaucomatous 
excavation;  R.  V.  with  —  l-25  D.  =  f ,  L.  V.  =yx>o>  iridectomy  was  done  first  on  the  left,  later  on  the  right 
eye;  seven  years  later  the  tension  was  still  raised;  this  patient  was  unmarried.  IV.  2,  born  1843,  was  able- 
bodied  at  the  age  of  73  and  had  good  eyes;  her  three  children  and  four  grandchildren  had  had  no  trouble 
with  their  eyes.  IV.  4,  born  1846,  had  been  almost  blind  since  her  28th  year;  for  some  years  before  this 
she  had  severe  toothache  and  headache,  and  it  was  noticed  that  her  visual  acuity  was  gradually  diminishing; 
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she  was  then  aged  71,  but  had  never  consulted  an  oculist,  and  some  unqualified  person  had  treated  her  in 
such  a  way  that  it  was  not  possible  to  say  whether  or  no  she  had  had  glaucoma ;  this  woman  never  married. 
I  \  .  5,  horn  1852,  noticed  the  sight  of  both  eyes  failing  when  he  was  aged  37;  he  had  been  completely 
blind  since  1896;  this  man  was  said  to  have  always  had  red  eyes  and  rainbow  vision;  when  seen,  at  the 
age  of  65,  lie  was  completely  blind  and  had  multiple  opacities  in  the  cornea.  IV.  5  married  his  second 
cousin;  all  their  four  children  had  glaucoma.  All  the  three  children  of  III.  4  were  affected;  of  them  IV.  7, 
born  1845,  had  an  iridectomy  performed  in  1878  for  glaucoma  simplex  which  first  troubled  her  at  the  age 
of  31;  she  died  aged  42.  IV.  8,  born  1849,  sought  treatment  in  1906;  he  had  first  noticed  trouble  with 
his  eyes  three  years  before  at  the  age  of  54,  since  when  he  had  had  transient  attacks  of  cloudy  vision,  especially 
in  winter;  this  patient  had  no  pain;  the  right  eye  had  a  steamy  cornea  with  a  rather  shallow  anterior 
chamber;  fundus  was  difficult  to  see  but  no  excavation  of  the  papilla  was  identified;  R.  T.  =  +  | ,  R.  V.  =^yj 
in  the  left  the  cornea  was  dull,  the  anterior  chamber  rather  shallow;  the  papilla  was  excavated  and  the 
field  much  narrowed.  L.  T.  =+  ^;  this  eye  was  nearly  blind.  IV.  9  had'good  vision.  IV.  10,  born  1857,  was 
under  treatment  for  choroiditis  in  1888  and  1891;  she  complained  of  headaches;  the  right  papilla  was 
deeply  excavated  in  1888  at  the  age  of  31,  but  she  made  no  complaint  of  failing  vision  until  five  years 
later  when  she  said  that  her  left  vision  had  failed  badly  during  the  previous  fortnight;  she  was  found  to  have 
glaucomatous  excavation,  with  arterial  pulsation  specially  marked  in  the  left  eye:  tension  of  +2;  this 
patient  had  myopia  of  —  8  D. 

V.  6,  born  1881,  was  wounded  in  the  left  eye  in  189  '  :  at  the  age  of  25  he  was  first  under  treatment  for 
glaucoma;  he  underwent  repeated  operations  during  about  ten  years,  after  which  R.  V.  =  fingers  at  |  m., 
L.  V.  =  fingers  at  J — f  m.  V.  7,  born  1882,  was  seen  at  the  age  of  35,  when  she  said  that  her  eyes  had 
never  shown  signs  of  inflammation,  but  that  she  had  been  seeing  rainbows  occasionally,  particularly  in  the 
winter,  for  several  years;  she  was  liable  to  slight  headaches;  refraction  was  +  T0D. ;  externally  and 
ophthalmoscopieally  her  eyes  were  completely  normal;  two  of  the  five  children  of  V.  7,  aged  11  and  10 
respectively,  VI.  7  and  8,  were  already  seeing  rainbows  and  one  of  them,  VI.  8,  had  occasionally  inflam- 
matory symptoms  in  her  eyes.  V.  9,  born  1888,  first  sought  aid  for  symptoms  of  glaucoma  simplex  at  the 
age  of  27 ;  for  eighteen  years  before  this  she  had  been  subject  to  bad  headaches,  and  seen  rainbows,  but 
had  good  sight;  this  patient  was  excitable  and  readily  got  tachycardia:  she  was  trephined  and  later 
R.  V.  =  fingers  at  -I  m.,  L.  V.  =  ■£■$  with  correction.  V.  9  was  married  to  V.  10  who  saw  well;  they  had 
four  children,  aged  10,  9,  7  and  2i  years  respectively,  who  had  not  yet  shown  any  signs  of  trouble.  V.  11 
born  1890,  had  seen  rainbows  for  many  years,  especially  in  winter,  she  also  suffered  from  severe  headaches; 
the  tension  in  each  eye  was  raised,  but  her  eyes,  externally  and  ophtha'moscopically,  were  in  other  respects 
completely  normal;  R.  V.  =  i,  L.  V.  =|;  the  only  child  of  V.  11  was  aged  4 years.  V.  13,  born  1864,  had 
bilateral  chronic  glaucoma  at  the  age  of  34;  two  years  later  an  iridectomy  was  done:  in  1902  this  patient 
was  seen,  when  marked  contraction  of  visual  fields,  high  tension,  and  bilateral  atrophic  glaucomatous  exca- 
vation of  the  papilla  were  noted.  V.  15,  born  1869,  was  single  but  had  two  illegitimate  twin  daughters; 
she  was  examined  at  the  age  of  38  when  R.  V.  with  +  3'0  D.  =  ^-,  L.  V.  =  4 ;  she  showed  no  signs  of  glaucoma 
but  had  a  central  scotoma  in  the  right  field  and  a  coloboma  of  the  choroid  in  the  left  eye.  The  two  children 
of  V.  15  were  healthy  and  saw  well.  V.  19,  born  1877,  first  noticed  a  diminution  in  vision,  with  clouds 
before  her  eyes,  at  the  age  of  29;  the.  left  papilla  was  deeply  excavated;  L.  V.  with  —  3'0  D.  =  /ff ;  the  right 
papilla  was  also  deeply  excavated;  R.  V.  =  fingers  at  5  m. ;  tension  =  +  L.  The  four  children  of  V.  19  were 
healthy  ami  saw  well  when  examined  at  the  ages  of  13,  12,  9  and  7  years  respectively.  V.  21,  born  1878, 
was  seen  with  glaucoma  simplex  at  the  age  of  26;  tension  -  +  1 ;  R.  V.  =  §■,  L.  V.  with  —  0-5  D.  =  Jj ;  total 
glaucomatous  excavation  was  noted  ai  this  date  and  iridectomy  was  performed;  severe  symptoms  persisted 
ami  further  treatment  is  described;  in  1917  there  was  a  mature  cataract  in  the  left  lens;  at  this  time 
R.  T.  22  mm.  Hg,  L.  T.  =  35  mm.  Hg.  The  only  other  affected  member  of  generation  V  was  V.  24,  born 
1890,  who  was  seen  with  glaucoma  in  1908;  she  stated  that  she  had  noticed  a  diminution  in  her  right 
vision  for  two  years,  also  a  defect  in  the  vision  of  her  left  eye  for  one  year ;  she  often  had  bad  headaches 
and  rainbow  vision;  she  had  deep  glaucomatous  excavation  of  the  papillae,  and  other  characteristic  signs. 

Members  of  generation  VI  were  all  young  at  the  date  of  publication;  VI.  7  and  8  were  the  oidy  two 
who  had  yd  shown  any  signs  of  the  disease.   Consanguinity.    Bibl.  No.  226. 

Fig.  1024.  Cridland's  Case.  Chronic  glaucoma  in  a  brother  and  sister.  II.  3,  aged  20,  complained  that 
tor  a  year  her  eyes  had  ached  and  felt  weak;  she  noted  occasional  rainbows  round  the  light  at  night;  the 
patient's  corneae  appeared  small  and  measured  10  mm.  in  each  eye:  anterior  chambers  were  rather  deep; 
discs  showed  well-marked  cupping  more  of  a  physiological  than  a  glaucomatous  character;  T.  =  42  mm.  Hg 
(Schiotz)  in  each  eye;  R.  V.  =L.  V.  =  §;  fields  showed  some  contraction  everywhere  except  below;  opera- 
i  ion  was  performed  on  both  eyes.  The  brotherjof  II.  3,  aged  30  years,  had  been  under  treatment  for  glaucoma 
for  two  years.    No  consanguinity  recorded.    Bibl.  No.  246. 

Fig.  1025.  Kirkpatrick's  Case.  I.  3,  the  daughter  of  a  Jewish  mother,  developed  glaucoma  between  the 
ages  of  I  7  ami  50 years,  and  died  after  an  unsuccessful  operation;  she  had  four  sons  and  three  daughters,  of 
w  horn  1 1.  9  died,  aged  26;  three  sons  and  two  daughters  were  alive  and  healthy,  one  daughter,  II.  3,  was 
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blind  from  glaucoma  in  both  eyes.  Two  sons  of  II.  3  were  attacked  by  glaucoma  in  one  eye,  at  an  interval 
of  a  year,  at  the  ages  of  45  and  47  years  respectively  ;  the  younger  son  became  first  affected.  II.  2,  the 
father  of  the  affected  sons,  III.  1  and  2,  had  a  healthy  family  history.  No  cousins  of  III.  1  and  2  had 
developed  the  disease.   No  consanguinity  recorded.    Hitherto  unpublished. 

Fig.  1026.  James's  Case.  I.  1,  a  country  parson,  the  eldest  of  a  family  of  eight,  died  over  60  years  of 
age  and  so  far  as  was  known  exhibited  no  signs  or  syiaptoms  of  glaucoma;  the  youngest  brother  of  I.  1, 
also  the  wife  of  this  brother,  I.  6,  were  said  by  II.  2  to  have  chronic  glaucoma;  the  other  six  siblings 
of  I.  1  were  evidently  not  known  to  have  shown  any  signs  of  similar  trouble.  I.  5  and  6  were  said  to  have 
children  who  had  shown  no  signs  of  glaucoma.  I.  2,  wife  of  I.  1,  accidentally  discovered  that  the  vision  of 
her  right  eye  was  defective,  she  saw  ]V  ■  Doyne  who  diagnosed  glaucoma;  vision  was  less  than  ^ ,  the  disc  was 
cupped,  the  held  curtailed  in  an  unusual  way  for  glaucoma,  tension  was  raised,  pupils  equal;  the  eye  was 
trephined ;  I.  2  was  aged  61  at  this  time;  the  eye  did  not  do  well  and  about  two  years  later  it  was  excised ; 
the  left  eye  had  V.  =  |  and  exhibited  no  signs  of  glaucoma  up  to  the  death  of  the  patient  at  the  age  of  65. 

I.  2  was  the  eldest  of  a  sibship  of  four;  so  far  as  was  known  no  other  member  of  her  family  showed  signs 
of  glaucoma.  I.  1  and  2  had  nine  children,  of  whom  II.  1,  aged  60  years,  had  shown  no  signs  of  the  disease. 

II.  2,  aged  58,  complained  of  no  symptoms  of  glaucoma;  R.  V.  with  — 5*5  D.  sph.  —  10D.  cyl.  axis  50° 
in,  =  |-,  L.  V.  with  — 5'5  D.  sph.  —  0-5  D.  cyl.  axis  50°  in,  =^-  the  tension  was  normal  in  the  left,  slightly 
raised  in  the  right  eye;  the  left  field  was  normal;  the  right  field  showed  a  defect  characteristic  of  chronic 
glaucoma,  up  and  in,  and  slight  general  enlargement  of  the  blind  spot;  the  patient  was  under  observation 
for  a  time  after  which  the  diagnosis  was  confirmed  and  the  right  eye  was  trephined,  with  a  small  basal 
iridectomy.  II.  3  was  seen,  aged  56,  in  1925,  by  Mr  Foster  Moore,  when  R.  V.  =  L.  V.  =  £;  tension  was 
raised  in  each  eye,  discs  were  cupped  and  arterial  pulsation  was  present;  practically  the  whole  of  the  upper 
part  of  the  left  field  was  absent,  the  right  field  showed  a  defect  typical  of  chronic  glaucoma;  after  consulta- 
tion both  eyes  were  trephined;  this  patient  had  first  noticed  trouble  with  her  eyes  in  1923;  when  seen  in 
1926:  R.  V.  =  L.  V.  =  £,  with  +  2*0  D.  sph.  II.  4,  aged  54,  had  noticed  some  trouble  with  her  eyes  for  six 
months  when  she  consulted  Sir  John  Parsons;  tension  was  normal  in  the  right,  slightly  raised  in  the  left 
eye;  R.  V.  =£,  L.  V.  =  §  partly,  with  +  10  D.  sph.  =  ~;  each  disc  was  deeply  cupped;  left  field  was  con- 
tracted almost  to  the  fixation  point,  right  field  showed  the  usual  defect  in  the  nasal  area;  both  eyes  were 
trephined  and  when  discharged  from  hospital  central  vision  was  good,  both  fields  were  contracted  almost 
to  the  fixation  point,  in  the  up-in  direction.  II.  5,  aged  53  (1926),  had  noticed  halos  since  1918,  and  had  a 
history  of  very  bad  vision,  without  pain,  in  the  left  eye  during  the  last  two  years;  the  right  eye  was  now 
also  showing  signs  of  failure;  R.  V.  =  ^  partly,  L.  V.  =  faint  perception  of  light;  tension  was  normal  in  the 
right,  slightly  raised  in  the  left  eye-  on  the  right  the  disc  was  pale  with  some  disturbance  of  vessels,  there 
was  a  steep  edge  to  the  not  very  deep  cup,  the  field  showed  a  typical  contraction ;  the  left  disc  showed  a 
typical  glaucoma  cup,  and  was  very  pale,  arterial  pulsation  was  noted  and  there  was  a  small  retinal 
haemorrhage  below  the  disc;  the  case  was  watched  for  a  month  when  iridectomy  was  performed  and  the 
right  eye  trephined;  when  last  seen  in  1926  R.  V.  with  —  0*5  D.  sph.  =  £;  tension  was  soft  in  this  eye,  and 
the  field  showed  some  slight  improvement.  II.  5  had  two  sons  who  have  apparently  shown  no  signs  of 
defect  (1931).  II.  7  was  examined  at  the  age  of  50;  she  complained  of  no  symptoms,  but  was  anxious  on 
account  of  the  family  history;  no  abnormalities  were  found.  II.  8  was  examined  at  the  age  of  48  in  1924 
when  her  central  vision  and  fields  were  normal.  II.  9,  aged  46,  had  good  vision  and  no  symptoms  but  sought 
reassurance;  the  left  field  and  blind  spot  were  normal;  the  right  field  showed  a  slight  defect  up  and  hi 
reaching  to  within  30°  of  the  fixation  point;  the  blind  spot  also  showed  a  very  slight  general  increase; 
fundi  showed  no  abnormality;  R.  "V.  =L.  V.  =£  with  slight  correction;  physiological  cups  were  noted;  there 
was  definite  increase  of  tension  in  the  right  eye;  seen  later  a  diagnosis  of  threatening  glaucoma  in  the  right 
eye  was  confirmed;  a  small  iridectomy  was  done,  also  a  trephine  operation.  Later  information  (March  1931) 
notes  some  suspicion  of  glaucoma  in  the  left  eye  of  this  patient.  II.  10  was  examined  at  the  age  of  42;  he 
was  found  then  to  be  normal  and  has  remained  so  up  to  the  present  (1931).  No  consanguinity  recorded. 
Bibl.  No.  274,  with  additional  notes  from  the  recorder. 

Fig.  1027.  Rudiris  Case.  Glaucoma  was  observed  in  two  brothers  at  the  ages  of  27  and  20  years 
respectively;  their  father  and  paternal  grandmother  had  become  blind  at  the  age  of  30  years,  probably 
also  from  glaucoma.  No  consanguinity  recorded.   Bibl.  No.  226. 

Fig.  1028.  CantonneVs  Case.  I.  1  developed  chronic  glaucoma  at  the  age  of  77  years;  he  had  nine 
children,  of  whom  one  daughter,  II.  2,  became  affected  with  glaucoma.  II.  2  had  eight  children  of  whom 
two  were  glaucomatous.  No  details  of  cases  are  given.  No  consanguinity.  Bibl.  No.  254. 

Fig.  1029.  Klein's  Case.  III.  1  became  affected  with  glaucoma  at  the  age  of  26  years;  her  mother  had 
become  similarly  affected  between  the  ages  of  30  and  40;  also  her  grandmother  developed  symptoms  of 
glaucoma  between  the  ages  of  40  and  50  years.   No  consanguinity  recorded.   Bibl.  No.  75. 
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Plate  LXVIII.    Fig.  1030.   Jacobson's  Case.    I.  1,  aged  70,  was  almost  blind  in  both  eves  from  glau- 
coma simplex;  iridectomy  was  performed  and  some  vision  was  retained.    II.  I,  aged  !•">,  and  II.  2,  at  the 
I    10,  became  affected  also  with  glaucoma  simplex;   iridectomy  was  performed  in  each  case.    No  con- 
sanguinity recorded.  Bibl.  No.  90a. 

Fig.  1031.  M ulcs's  Case.  LI,  aged  49,  was  found  to  have  R.  V.  =  /^,  T.  =  +  1 ;  the  field  was  uniformly 
contracted  to  about  half  its  normal  size;  well  marked  excavation  of  the  optic  disc  was  noted;  refraction 
was  myopic,  but  glasses  led  to  no  improvement  in  vision;  the  left  eye  of  I .  I  was  normal  at  this  date. 
II.  1,  aged  18,  had  R.  V.  =  ^,  T.  =  +  1 ;  the  field  was  slightly  contracted  ;  no  excaval  ion  of  the  disc;  L.  V.  = 
shadows  only,  T.  =  +  1 ;  the  disc  was  deeply  excavated.  IT.  2,  aged  16|,  had  R.  V.  =  shadows  only,  T  =  +  1 ; 
the  disc  was  excavated ;  left  eye  was  normal.  II.  3  had  slight  myopia,  —  0-75  D.,  in  each  eye,  V.  ';  ;  tension 
was  slightly  raised;  there  was  no  excavation  of  the  discs  and  the  fields  were  normal.  None  of  these  cases 
presented  any  corneal  lesion  or  sign  of  inflammatory  change;  no  pain  or  difficulty  was  complained  of  except 
the  failure  of  sight.  No  consanguinity  recorded.   Bibl.  No.  80. 

Fig.  103*2.  Mooren's  Case.  Bilateral  glaucoma  in  three  siblings  and  in  a  cousin.  No  consanguinity 
recorded.  Bibl.  No.  49a. 

Fig.  1033.  Laivford's  Case.  I.  1  died  aged  68;  she  became  blind  at  the  age  of  60,  evidently  from 
glaucoma,  from  the  description  by  her  daughter  who  was  a  trained  nurse.  II.  1  had  a  painless  rapidly 
progressing  bilateral  glaucoma  at  the  age  of  58;  double  iridectomy  was  performed.  II.  2  was  operated  on 
t'or  acute  glaucoma  at  the  age  of  47  and  recovered  her  sight.  II.  3,  at  the  age  of  60,  had  a  chronic  painless 
bilateral  glaucoma;  symptoms  had  been  noticed  for  twelve  months;  the  condition  was  in  an  advanced  stage 
in  the  left  eye,  well  marked  in  the  right;  six  months  after  seeking  assistance  she  was  blind;  six  months 
later  she  died.  Five  living  siblings  of  II.  1 — 3  were  said  to  have  good  sight.  No  consanguinity  recorded. 
Bibl.  Nos.  180,  200. 

Fig.  1034.    Rummer's  Case.    Two  brothers  and  two  sisters  of  a  sibship  of  six  had  glaucoma  simplex; 
the  sisters  and  one  brother  were  blind;  one  brother  was  operated  on  and  still  retained  some  vision.    The 
six  siblings  had  between  them  sixteen  children,  of  whom  four  males  and  one  female  had  glaucoma;  some  of 
the  unaffected  members  of  this  generation  were  still  young.    One  member  developed  the  disease  at  the  age 
of  19;  two  were  between  the  ages  of  40  and  50;  one  was  over  50;  the  remaining  cases  developed  between 
the  ages  of  20  and  30.   Two  cases  were  complicated  by  cataract.   No  consanguinity  recorded.   Bibl.  No.  53. 
Fig.  1035.    Nettleship's  Case.    I.  1  had  glaucoma  which  developed  at  about  the  age  of  60;  with  the  aid 
of  operation  he  retained  a  little  sight  till  his  death  at  the  age  of  91.    II.  1  had  chronic  glaucoma,  signs  of 
which  were  noticed  before  the  age  of  40;  sclerotomy  was  performed;  he  still  had  some  vision  at  the  age  of 
63.    II.  2  was  said  to  be  liable  to  attacks  of  pain  and  redness  of  the  eyes  which  were  believed  to  be  due  to 
gout.  II.  4,  aged  55,  had  both  eyes  operated  on  for  glaucoma.  II.  5,  aged  54.1,,  had  her  right  eye  operated 
on  for  glaucoma  a  few  months  ago;  trouble  was  now  commencing  in  the  left  eye.    II.  6  had  undergone  an 
iridectomy  which  may  have  been  only  a  precautionary  measure.   No  consanguinity  recorded.   Bibl.  No.  174. 
Fig.   1036.    Laivford's  Case.    Eight  cases  of  glaucoma  in  three  generations.    I.  1    was  blind  for  some 
years  before  his  death  at  the  age  of  85;  the  disease  was  called  amaurosis  and  the  pupils  were  dilated;  in- 
formation from  his  two  daughters  left  little  doubt  that  their  father  had  suffered  from  glaucoma;  of  his 
thirteen  children  II.  1,  3  and  8  died  in  infancy;  II.  5  and  10  died  at  an  adult  age  from  "accident  and 
paralysis";  eight  of  this  sibship  lived  to  an  age  at  which  glaucoma  might  have  developed;  II.  9  and  12 
were  living  and  free  from  symptoms  at  the  ages  of  77  and  71  years  respectively.    II.  6  had  bilateral  quiet 
glaucoma  which  developed  at  the  age  of  66,  operation  was  performed;  at  the  age  of  71  this  patient  died 
from  cerebral  haemorrhage.  II.  14  was  normal  when  seen  in  1907,  but  later  was  found  to  be  suffering  from 
bilateral  subacute  glaucoma,  the  onset  of  which  was  first  noted  at  the  age  of  61 ;  this  man  was  alcoholic;  he 
died,  aged  65,  from  heart,  failure.    III.  5  and  7  were  operated  on  for  well-marked  glaucoma  simplex  de- 
veloping at  the  ages  of  47  and  39  years  respectively.    III.  6  and  8  had  chronic  painless  glaucoma,  the 
onset  of  which  occurred  at  the  ages  of  55  and  47  years  respectively;  each  had  one  eye  operated  on,  and  in 
each  the  other  eye  was  seen  at  a  later  date  to  be  showing  signs  of  the  disease.   III.  3  became  affected  at 
the  age  of  52  and  underwent  a  bilateral  operation.   III.  2  and  9  were  free  from  symptoms  of  the  disease  at 
the  ages  of  61  and   11  years  respectively.   No  case  of  disease  had  appeared  in  generation  IV  at  a  time  when 
the  eldest  member  was  aged  29.    Corneal  diameters  of  III.  5  and  III.  6  measured  12  mm.,  those  of  III.  8 
measured  125  mm.    No  consanguinity  recorded.    Bibl.  Nos.  180,  200. 

Fig.  1037.  Fleischer's  Case.  This  pedigree  was  originally  published  in  1907;  later  information  was  com- 
municated by  the  recorder  to  Plocher,  who  published  it  in  1919.  IV.  4  became  affected  with  chronic 
glaucoma  at  the  age  of  25;  her  four  siblings  were  not  yet  affected.  The  mother,  III.  1,  the  only  child  of 
her  parents,  became  similarly  atl'ected  at  the  age  of  20  and  in  spite  of  operative  treatments  was  blind  in 
both  eyes  at  the  age  of  36.  The  grandfather,  II.  2,  was  also  blind  from  glaucoma  at  the  age  of  24;  he  had 
three  sisters  of  whom  two  were  free  from  the  disease,  one  was  operated  on  for  glaucoma.  The  great-grand- 
father, I.  2,  was  operated  on  in  Wurzburg  and  became  blind  in  the  fourth  decade  of  life;  his  sister,  I.  3, 
had  glaucoma;  I.  4  remained  unaffected.  No  consanguinity  recorded.  Bibl.  Nos.  178,  226. 
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Fig.  1038.  Harlan's  Case.  Glaucoma  in  five  generations,  V.  3,  aged  17,  had  complained  of  failing  sight 
for  about  a  month;  several  nights  she  had  seen  coloured  haloes  round  the  lamp;  she  had  a  sense  of  dis- 
comfort; eyeballs  were  prominent  and  pupils  slightly  dilated;  R.  V.  =  L.  V.  --*■$■$;  T-  +  1;  on  ophthalmo- 
scopic examination  it  was  found  that  the  optic  disc  was  whitish  and  deeply  excavated ;  vessels  were  numerous, 
the  veins  dilated  and  tortuous ;  no  pulsation  was  visible  except  on  slight  pressure.  The  mother,  IV.  6,  aged 
•19,  was  absolutely  blind,  both  anterior  chambers  were  obliterated;  at  the  age  of  19  her  "eyesight  began  to 
gradually  waste  away,"  she  saw'haloes  and  had  attacks  of  inflammation,  but  never  much  pain.  The  maternal 
grandfather,  III.  2,  lost  his  sight  in  the  same  way,  the  trouble  beginning  at  the  age  of  18.  The  maternal 
great  grandmother  and  great-great  grandfather  were  said  to  have  been  similarly  affected.  The  maternal 
uncle,  IV.  5,  at  the  age  of  35,  had  pain  in  his  eyes  and  head;  three  years  later  he  was  absolutely  blind. 
The  maternal  aunt,  IV.  4,  saw  perfectly  till  the  age  of  18  when  she  became  suddenly  blind;  she  died 
three  years  later.  Two  uncles  and  an  aunt  over  the  age  of  55  saw  well.  One  cousin,  now  at  a  blind  asylum, 
began  to  lose  her  sight  at  the  age  of  16;  another  cousin  had  been  operated  on  at  Baltimore,  one  eye  was 
excised  and  an  iridectomy  was  done  for  the  other.  A  double  iridectomy  was  performed  on  the  patient, 
V.  3,  with  improvement  in  vision  and  removal  of  all  discomfort.   No  consanguinity  recorded.   Bibl.  No.  85. 

Fig.  1039.  Hodman's  Case.  II.  2,  aged  62,  had  an  attack  of  acute  inflammatory  glaucoma,  after  several 
weeks  in  bed  suffering  from  rheumatism:  she  had  bilateral  iridectomy  performed.  The  mother  of  II.  2 
became  suddenly  blind  in  both  eyes  at  the  age  of  83  years;  immediate  operation  was  performed;  I.  2  died  two 
years  later  with  no  recovery  of  vision.  II.  2  had  seven  sons  and  four  daughters  of  whom  three  sons  had 
glaucoma.  III.  1,  aged  44,  had  had  symptoms  of  chronic  glaucoma  for  some  time;  now  acute  symptoms 
threatened,  and  bilateral  operation  became  necessary.  III.  2,  aged  33,  had  a  similar  history.  III.  3,  aged  38, 
had  had  symptoms  of  chronic  glaucoma  for  at  least  ten  years,  and  was  treated  by  injections  of  pilocarpine. 
No  consanguinity  recorded.   Bibl.  No.  144. 

Fig.  1040.  Calhoun's  Case.  II.  1  said  that  his  parents  and  other  near  relatives  had  good  sight;  he  had 
been  a  railroad  and  farm  worker;  at  the  age  of  29  he  first  complained  of  his  sight,  and  was  found  to  have 
bilateral  glaucoma;  iridectomy  was  done  on  the  left  eye;  later  the  right  eye  was  enucleated  on  account  of 
pain;  at  59  L.  V.  =  perception  of  light;  media  were  clear;  the  disc  was  cupped  and  white;  vessels  were 
narrowed;  the  iris  was  grey  and  atrophic;  T.  =  +  2;  the  horizontal  diameter  of  the  cornea  was  12  mm. 

II.  1  had  five  children,  of  whom  III.  1  first  noticed  defective  vision  in  her  right  eye  at  the  age  of  12;  three 
years  later  bilateral  iridectomy  was  performed;  at  the  age  of  41,  R.  V.  =  0,  L.  V.  =  ^-s;  the  horizontal 
corneal  diameter  measured  11  mm.  in  each  eye;  R.  T.  =  +  3,  L.  T  =  +  1 ;  anterior  chambers  were  very  deep; 
media  were  clear;  nerves  were  atrophic  and  cupped;  vessels  were  narrowed;  irides  were  brown.  IV.  1, 
aged  18,  became  affected  at  the  age  of  17 ;  in  1909  R.  V.  =  ^--^ ,  L.  V.  =  f  §;  five  years  later,  after  a  number 
of  operations,  R.  V.  =  g^y,  L.  V.  =x2o°cr >  anterior  chambers  were  deep;  irides  were  brown,  corneal  diameters 
measured  ll-5  mm.;  fields  were  markedly  contracted  on  the  nasal  side.  IV.  2,  at  the  age  of  13  had  had 
failing  vision  for  about  three  months;  he  had  always  had  good  health;  R.  V.  =  L.  V.=  |^>;  anterior  chambers 
were  deep;  T.  =  +  1 ;  fundi  were  normal;  fields  showed  slight  contraction  for  form,  marked  narrowing  for 
colours;  irides  were  brown;  corneal  diameters  measured  11  -5  mm.;  various  operations  were  performed  and 
latest  records  of  vision  were  j-2^  in  the  right,  t£  in  the  left  eye.  IV.  3  became  affected  at  the  age  of  13; 
at  14  R.  V.=|S.,  L.  V.  =f£;  R.  T.  =  normal,  L.  T.  =  +  1 ;  fields  were  contracted  and  colour  vision  was 
much  disturbed;  corneal  diameters  measured  11*5  mm.  on  the  right,  12-0mm.  on  the  left;  a  number  of 
operations  left  the  patient  with  R.  V.  =  |£,  L.  V.  =  f§;  anterior  chambers  were  deep.  III.  3,  aged  39,  saw 
haloes  at  the  age  of  11  years  and  was  unable  to  see  well;  the  left  eye  had  became  inflamed  at  the  age  of  3 
and  had  since  been  blind;  now  R.  V.  =  y§ ;  R.  T.  =  17  mm.  Hg;  anterior  chamber  was  deep;  optic  atrophy 
was  noted  but  there  was  little  cupping  of  the  disc  and  vessels  were  of  normal  calibre;  the  field  was  very 
contracted;  the  right  eye  had  been  operated  on  at  the  age  of  12;  the  left  eye  was  aphakic;  irides  were 
blue;  corneal  diameter  measured  11mm.  III.  8  became  affected  at  the  age  of  21;  two  years  later 
R.  V.  —  p.l.,  L.  V.  =y§;  anterior  chambers  were  very  deep;  R.  T.  —+2,  L.  T.  =  +  1 ;  the  left  field  was 
markedly  contracted  on  the  nasal  side;  irides  were  brown;  corneal  diameters  measured  12  mm.;  operation 
was  performed  and  subsequent  observations  were  recorded;  at  the  age  of  32  B.  V.  =  p.l.,  L.  V.  =7T*-S; 
R.T.  =  24mm.  Hg,  L.  T.  =  33  mm.  Hg.  IV.  4,  aged  14,  had  R.V.  =  f°,  L.  V.  =  §°;  anterior  chambers 
were  very  deep;  fundi  were  normal;  corneal  diameters  measured  12  mm.;  fields  were  decidedly  contracted 
and  perception  of  colours  was  much  disturbed;  operations  were  performed;  at  the  age  of  17  R.  V.  =  §§, 
L.  V.  =1^.  The  recorder  considered  that  this  case  was  suspicious  but  he  could  not  definitely  diagnose 
glaucoma;  tension  was  normal  at  the  first  examination;  irides  were  blue.  III.  4,  aged  38,  and  IV.  5, 
aged  4  years,  had  amblyopia  which  was  possibly  of  glaucomatous  origin.  IV.  1  and  IV.  3  suffered  from 
tuberculosis.  The  refraction  in  this  family  was  emmetropic  or  slightly  hypermetropic.  No  consanguinity 
recorded.   Bibl.  No.  205. 

Fig.   1041.    Nettleship's  Case.    Glaucoma  in  three  generations.    Large  physiological  cups  were  noted  in 

III.  2  at  the  age  of  21  ;  six  years  later  the  condition  was  unchanged;  refraction  was  low  myopia.  III.  4, 
emmetropic,  had  very  large  physiological  cups  when  first  seen  at  the  age  of  20 ;  three  years  later  she  had 
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bilateral  chronic  glaucoma.  The  mother  of  III.  2  and  4,  seen  aged  12,  with  hypermetropia  of  about  3  D., 
had  deep  bowl-like  excavation  of  the  discs;  vision  was  full  and  there  were  no  symptoms  of  glaucoma;  at 
the  age  of  45  she  had  chronic  glaucoma.  The  grandfather,  I.  6,  had  advanced  chronic  glaucoma  in  both 
eyes  al  the  age  of  72,  which  had  first  been  noted  about  a  year  previously.  These  three  cases  were  benefited 
by  operation.  Further  details  of  the  pedigree  were  given  by  Lawford  in  1907  (Bibl.  No.  180),  showing 
that  the  disease  had  occurred  also  in  the  grandmother's  family.  It  lias  not  been  possible  to  obtain  more 
recent  information  of  generation  IV.   No  consanguinity  recorded.   Bibl.    Nos.   98,  17-4. 

Fig.  1042.  Vogt's  Case.  Glaucoma  in  seven  members  of  three  generations;  details  of  cases  are  not  given, 
nor  are  we  told  the  age  at  onset  of  the  disease.  In  1923  I.  1  was  aged  74;  II.  2,  4,  5  and  G  wen-  aged  49, 
17,  15  and  43  respectively;  III.  1 — 5  were  aged  21,  16,  15,  13  and  1  years  respectively.  The  glaucoma  was 
bilateral  in  each  case.    No  consanguinity  recorded.  Bibl.  No.  253. 

Fig.  1043.  Somya's  Case.  II.  2  had  his  left  eye  enucleated  for  severe  signs  of  glaucoma  at  the  age  of 
47;  the  right  eye  was  also  affected  and  an  iridectomy  was  performed  on  it;  this  man  was  myopic;  when 
seen,  aged  53,  the  tension  was  +  1 ;  there  was  enormous  excavation  of  the  disc;  R.  V.  with  —  10  U.  =  fingers 
at  15  feet ;  the  field  was  markedly  contracted,  upwards  and  inwards ;  occasional  pain  in  the  right  eye  had  never 
been  so  severe  as  in  the  left  before  its  removal.  11.  2  had  three  wives;  of  two  children  from  the  first  marriage, 
III.  1  saw  well;  III.  2  had  bilateral  chronic  glaucoma  at  the  age  of  26,  when  she  complained  of  pain  in  her 
eyes  and  of  had  vision  at  times;  she  had  excavated  papillae,  raised  tension,  fields  markedly  contracted 
upwards  and  inwards;  refraction  was  myopic;  double  iridectomy  was  performed,  after  which  It.  V.  =  fingers 
at  6  ins.,  R.  T.  =  still  somewhat  raised;  in  the  left  eye  tension  was  now  normal.  By  his  second  wife  II.  2  had 
no  children.  By  his  third  wife  II.  2  had  two  children,  of  whom  III.  3,  aged  15,  had  high  myopia  and 
prodromal  signs  of  glaucoma.  III.  4,  aged  13,  complained  of  pain  in  his  eyes  and  cloudy  vision;  there  was 
some  excavation  of  the  papillae  and  slightly  raised  tension  with  slight  contraction  of  the  upper  field ; 
bilateral  iridectomy  was  performed,  after  which  symptoms  cleared  up;  this  boy  also  had  high  myopia.  The 
third  wife,  II.  4,  had  high  myopia  and  cataract  in  her  left  lens,  but  showed  no  sign  of  glaucoma.  II.  2  had 
healthy  parents  who  had  been  free  from  eye  disease;  he  knew  of  no  other  cases  of  eye  disease  in  his  family. 
No  consanguinity  recorded.    Bibl.  No.  113. 

Fig.  1044.  Priestley  Smith's  Case.  Primary  glaucoma  in  father  and  daughter.  I.  1,  Jabez  B.,  aged  52, 
had  a  history  of  acute  glaucoma  in  the  left  eye  ten  years  ago,  resulting  in  blindness;  this  eye  now  showed 
absolute  primary  glaucoma,  V.  =  0;  T.  =  +  3,  refraction  indeterminate;  horizontal  diameter  of  cornea  10*5  mm. 
The  patient  now  reported  a  gradual  failure  of  sight  in  his  right  eye  during  a  year,  with  acute  symptoms 
and  blindness  for  seven  weeks;  there  was  absolute  primary  glaucoma,  V.  =0;  hypermetropia  of  25  D. ; 
horizontal  diameter  of  cornea  measured  10"5mm.  II.  1,  aged  29,  had  a  history  of  acute,  or  subacute, 
glaucoma  in  the  right  eye,  preceded  by  rainbow  vision  about  a  year  ago;  five  mouths  later  the  eye  was  blind 
and  was  subsequently  excised  on  a  recurrence  of  pain;  the  left  eye  showed  primary  chronic  glaucoma; 
hypermetropia  of  about  +  6  D. ;  T.  =  +  2 ;  the  disc  was  cupped ;  media  were  clear;  V.  =  perception  of  hand 
movements;  horizontal  diameter  of  cornea  measured  10mm.;  the  patient  gave  a  history  of  failing  sight  in 
this  eye  for  three  months;  iridectomy  was  performed  and  marked  improvement  followed.  The  excised  eye 
of  II.  1  was  very  small,  with  corneal  diameter  of  10  mm.;  horizontal  diameter  of  globe  22  mm.,  vertical 
diameter  21  ram.,  diameter  from  pole  to  pole  2T75  mm. ;  the  lens  was  relatively  large;  complete  closure  of 
the  filtration  angle  was  noted;  the  optic  nerve  showed  deep  excavation.  No  consanguinity  recorded.  Bibl. 
No.  121. 

Fig.  1045.  Hcnve's  Case.  I.  4  had  good  vision  until  about  40  years  of  age,  when  he  developed  an 
inflammatory  type  of  glaucoma;  in  about  six  months  the  sight  of  one  eye  was  lost,  and  within  three  years 
the  other  eye  was  also  nearly  blind;  the  siblings  of  I.  4  were  normal  and  had  normal  descendants.  II.  2  lost 
his  right  eye  by  an  accident  in  childhood;  at  the  age  of  28  he  noticed  a  failure  in  the  sight  of  his  left  eye; 
a  year  later  iridectomy  for  glaucoma  led  to  no  improvement  and  the  man  became  blind.  II.  5  first  noticed 
a  defect  in  her  sight  at  the  age  of  25;  she  became  totally  blind  four  years  later.  III.  2  had  pain  in  her  left 
eye  at  the  age  of  28;  this  increased,  with  all  the  characteristics  of  glaucoma,  and  the  eye  became  blind;  she 
was  found  to  have  chronic  glaucoma  in  the  right  eye  also;  iridectomy  led  to  no  improvement  and  she  became 
practically  blind.  III.  4,  seen  in  1884,  had  perfect  vision  in  one  eye,  V.  =  |$  in  the  other,  with  excavation 
of  the  disc  and  slight  contraction  of  the  visual  field.  111.  6,  aged  17,  had  noticed  a  failing  vision  for 
three  months;  the  disease  advanced  rapidly  and  now  R.  V.  =  p.  1.,  L.  V.  =  fingers  at  3  feet  10  ins.;  some  im- 
provement followed  a  double  iridectomy.  III.  7,  aged  29,  noticed  some  failure  in  sight  at  the  age  of  26; 
he  had  now  slight  ciliary  injection,  the  veins  in  the  sclerotic  were  dilated;  pupils  were  wide  and  immove- 
able; discs  showed  deep  excavation;  T.  =  +  3;  V.  =  0.  III.  9,  aged  25,  said  his  sight  began  to  fail  six  years 
ago;  now  the  left  eye  showed  chronic  glaucoma  with  V.  =  p.  1. ;  the  right  eye  showed  symptoms  of  glaucoma 
with  typical  excavation  of  the  nerve  and  V.  =  j%;  iridectomy  on  the  right  eye  led  to  marked  improvement 
No  consanguinity  recorded.    Bibl.  No.  94. 
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Fig.  1046.  Rampoldi's  Case.  Glaucoma  in  a  female  who  had  four  blind  relations.  III.  1,  aged  62  years, 
had  absolute  glaucoma  in  the  right  eye  and  acute  inflammatory  glaucoma  in  the  left;  her  brother  and  sister 
had  no  trouble  with  their  eyes.  I.  2  died,  aged  60  years,  with  paralysis  agitans.  II.  2,  the  mother  of  III.  1, 
became  affected  with  bilateral  cataract  at  the  age  of  75;  operation  was  performed  with  good  result,  but  she 
later  became  blind,  and  it  was  not  known  from  what  cause.  II.  3  became  blind  at  the  age  of  70,  it  was  not 
known  whether  the  cause  was  glaucoma,  cataract  or  optic  atrophy.  III.  4,  the  son  of  II.  3  and  a  doctor  of 
medicine,  became  blind  from  optic  atrophy ;  he  afterwards,  at  about  the  age  of  40,  had  an  apoplectic  attack ; 
he  died  some  years  later  leaving  two  healthy  sons.  III.  6,  a  goldsmith,  became  blind  at  the  age  of  about 
50,  apparently  from  optic  atrophy;  he  died  a  year  later  leaving  two  healthy  sons  and  one  daughter.  There 
is  no  indication  in  the  account  of  this  family  as  to  whether  the  optic  atrophy  in  III.  4  and  6  was  or  was 
not  secondary  to  glaucoma  though  the  ages  of  onset  are  rather  unusually  late  for  a  primary  hereditary  optic 
atrophy.    III.  1  was  twice  married  but  had  no  children.    No  consanguinity  recorded.    Bibl.  No.  84. 

Fig.  1047.  Holland's  Case.  Glaucoma  in  a  woman  of  the  Reki  tribe  on  the  Baluch-Persian  frontier;  all 
her  four  sons  and  one  of  her  grandsons  lost  their  sight  from  the  same  cause.  I.  1  became  blind,  at  about 
the  age  of  60,  in  both  eyes,  from  glaucoma.  II.  2  lost  the  sight  of  both  eyes  at  the  age  of  60;  he  had  had 
an  iridectomy  done  with  no  improvement;  his  son  and  two  daughters  were  alive  and  free  from  eye  symptoms. 
II.  3  lost  the  sight  of  both  eyes  at  about  the  age  of  60;  one  of  his  two  sons,  aged  30,  had  completely  lost 
the  sight  of  one  eye  from  glaucoma,  the  other  eye  could  only  distinguish  hand  movements;  some  improvement 
followed  an  iridectomy,  but  the  patient  was  still  unable  to  see  to  count  Angers;  the  second  son  of  II.  3  and 
his  three  daughters  were  free  from  eye  symptoms.  II.  5  lost  the  sight  of  both  eyes  at  the  age  of  55 ;  he  had 
one  son  and  two  daughters  who  were  free  from  eye  symptoms.  II.  7  lost  the  sight  of  both  eyes  at  the  age 
of  50.  All  the  cases  were  seen  and  photographed,  except  I.  1;  in  none  had  the  onset  been  acute  but  had 
been  characterised  by  pain  in  the  temples  with  gradual  loss  of  vision. 

The  family  attributed  their  blindness  to  the  effects  of  swearing  falsely  on  the  Quran  \  No  consanguinity 
recorded.    Bibl.  No.  257. 

Fig.  1048.  Frank- Kamenetzki' s  Case.  II.  1,  Wassili  M.,  aged  37,  a  peasant  in  Irkutsk,  had  noticed  ayear  be- 
fore a  marked  diminution  in  his  vision;  he  had  polycoria,  one  nearly  circular  pupil  was  displaced  a  little  inwards, 
a  second  oval  pupil  was  situated  upwards  and  outwards  in  the  iris;  he  had  marked  bilateral  glaucomatous 
excavation;  R.  T.  =43  mm.  rig,  L.  T.  =  53  mm.  Hg  (Schiotz);  R.  V.  =hand  movements,  L.  V.  =  fingers  at 
2  m. ;  iridectomy  was  performed  and  the  iris  was  noticed  to  be  very  thin  and  disintegrated ;  later  a  traumatic 
cataract  developed  and  the  lens  was  extracted.  II.  3,  Peter  A.,  cousin  of  II.  1,  also  a  peasant  in  Irkutsk, 
aged  27,  had  absolute  glaucoma  of  the  right  eye,  chronic  glaucoma  simplex  in  the  left;  R.  V.  =  0,  L.  V.  = 
0-05.    No  consanguinity  recorded.    Bibl.  No.  260. 

Fig.  1049.  Ray's  Case.  The  recorder  had  under  treatment  a  man  suffering  from  glaucoma  in  both  eyes, 
whose  father  had  been  blind  for  a  number  of  years  from  an  eye  disease  which  "gave  rise  to  frequent  attacks 
of  neuralgia."    No  consanguinity  recorded.    Bibl.  No.  112. 

Fig.  1050.  Singleton's  Case.  The  recorder  writes  that  a  family  was  known  to  him  in  which  a  woman, 
whose  father  was  blind,  had  a  husband  blind  from  glaucoma;  two  of  her  children,  who  had  reached  adult 
age,  also  had  glaucoma.    No  consanguinity  recorded.    Bibl.  No.  190,  p.  42. 

Fig.  1051.  Schenkl's  Case.  I.  1  became  blind  in  her  left  eye  at  the  age  of  60  years;  she  had  had  a  heavy 
cold  and  severe  headache;  general  treatment  was  unavailing;  twenty-one  years  later  her  right  eye  became 
blind  in  the  night ;  operation  was  refused,  the  woman  remained  blind  and  suffered  from  severe  pain  in  the 
eyes.  I.  1  had  four  children  of  whom  IT.  1  had  no  trouble  with  her  eyes.  II.  2,  aged  60  (1876),  had  severe 
pain  in  the  left  side  of  his  head  one  night  and  became  blind  in  his  left  eye;  he  had  been  quite  well  a  few 
hours  before;  when  seen,  the  left  eyeball  was  stony,  with  tension  of  +3;  anterior  chamber  was  shallow; 
vision  was  reduced  to  perception  of  light;  symptoms  subsided  after  an  iridectomy  had  been  performed; 
a  year  later  the  patient  had  been  able  to  return  to  his  work  as  a  hairdresser.  In  1879,  II.  4,  aged  60,  had 
a  sudden  onset  of  acute  pain  in  her  left  eye  following  some  emotional  disturbance;  the  next  night  the  pain 
became  almost  unbearable  and  in  the  morning  aid  was  sought;  all  symptoms  of  acute  glaucoma  were  present 
and  vision  was  reduced  to  perception  of  light;  iridectomy  was  performed;  symptoms  subsided,  and  vision 
slowly  improved  as  in  the  case  of  II.  2.  II.  3  became  similarly  affected  in  the  left  eye  at  the  age  of  62; 
the  condition  was  complicated  in  her  case  by  a  severe  bronchial  catarrh  with  respiratory  difficulty;  this 
patient  refused  operation ;  eserin  was  given  and  the  acute  pain  subsided,  but  the  pupil  remained  somewhat 
dilated,  the  anterior  chamber  was  shallower  than  normal,  and  the  tension  was  raised;  no  recurrence  of  acute 
pain  had  been  reported  at  the  time  of  publication.    No  consanguinity  recorded.    Bibl.  No.  73. 

Fig.  1052.  Pfliiger's  Case.  II.  2,  aged  20,  reported  that  for  more  than  two  years  his  vision  in  both  eyes 
had  been  slowly  diminishing,  he  had  had  no  pain;  fields  were  markedly  contracted;  R.  V.  =^jhj,  L.  V.  —  -^yj', 
marked  excavation  of  the  nerve  was  noted ;  chronic  glaucoma  was  diagnosed.  A  similar  condition  was  found 
in  the  eyes  of  a  brother  one  year  older,  whose  vision  also  was  slowly  diminishing;  for  II.  1  R.  V.  =^f, 
L.  V.  =  tjVo-  Tne  condition  was  typical  and  progressive  in  each;  the  father  refused  operation  for  his  sons. 
Other  siblings  were  said  to  see  well.    No  consanguinity  recorded.    Bibl.  No.  59. 
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Fig.  1053.  l.<n'i'or(Fs  Case.  I.  2  and  I.  9,  two  males  in  a  sibship  of  ten,  were,  from  the  accounts  of  re- 
lations,  very  probably  subjects  of  glaucoma \  I.  2  lost  his  sight  late  in  life;  he  died  aged  78.  I.  9  lost  his 
sight  at  about  the  age  of  50  and  died  shortly  afterwards.  II.  5,  6,  7  and  8  developed  a  quiet  painless 
type  of  glaucoma  rather  late  in  life;  the  age  of  onset  is  not  given  but  these  brothers  were  aged  77,  72,  67 
and  66  at  tin;  time  they  were  under  observation.  The  children  of  II.  8  had  none  of  them  yet  shown  signs 
of  disease.    No  consanguinity  recorded.    Bibl.  No.  180. 

Plate  LXIX.  Fig.  1054.  Arlt's  Case.  Glaucoma  in  a  mother  and  daughter.  No  consanguinity  recorded. 
Bibl.  No.  37. 

Fig.  1055.  Benedict's  Case.  I.  1  was  an  extremely  gouty  old  General  whose  son,  II.  1,  also  suffered 
from  this  disease.  II.  2  and  3  became  blind  from  glaucoma.  The  son  who  remained  free  from  glaucoma 
had  blue  eyes,  whereas  both  his  sisters  had  dark  eyes.    No  consanguinity  recorded.  Bibl.  No.  27. 

Fig.  1056.  Bowman  s  Case.  I.  2,  aged  60 — 70,  had  been  blind  in  one  eye  for  20  years,  in  the  other  eye 
for  15  years,  probably  from  acute  glaucoma  in  each  case.  II.  1,  aged  43,  had  always  had  imperfect  sight; 
both  lenses  showed  tine  opacities.  II.  2,  aged  38,  had  always  had  imperfect  sight;  she  had  juvenile  nuclear 
cataracts  in  each  lens.  II.  3,  aged  33,  had  absoluteglaucoma  in  both  eyes;  the  right  eye  failed  gradually  twelve 
years  ago;  the  left,  also  gradually,  six  years  ago;  she  had  had  no  perception  of  light  for  three  years  ; 
both  lenses  were  clear,  but  were  displaced,  up  and  in,  so  that  only  a  quarter  of  each  was  visible  in  the 
dilated  pupil.  No  consanguinity  recorded.    Bibl.  No.  48. 

Fig.  1057.  Arlt's  Case.  Glaucoma  in  a  father  and  his  three  sons.  No  consanguinity  recorded.  Bibl. 
No.  37. 

Fig.  1058.   Stellwag  von  Carion's  Case.    Acute  glaucoma  in  II.  1  and  in  her  uncle,  I.  3;  the  mother, 

1.  2,  was  blind  from  glaucoma  which  had  developed  without  any  pain.    I.  2  and  3  also  had  cataract.    No 
consanguinity  recorded.    Bibl.  No.  38. 

Fig.  1059.  Lawford's  Case.  Two  cases  of  glaucoma  in  the  offspring  of  normal  parents.  II.  1  had  pain- 
less double  glaucoma  at  the  age  of  60  years;  operation  was  followed  by  good  results.  II.  2  had  a  quiet 
glaucoma,  which  developed  at  an  earlier  age  than  in  her  brother;  operation  on  both  eyes  was  successful 
in  one  case  and  failed  in  the  other.    II.  3  was  diabetic.    No  consanguinity  recorded.    Bibl.  No.  180. 

Fig.  1060.  Pagcnstecher's  Case.  Glaucoma  in  a  mother  and  her  three  sons;  the  mother  was  blind;  the 
two  elder  sons  became  affected  at  the  ages  of  59  and  49  years  respectively.  No  consanguinity  recorded.  Bibl. 
NO.  44a. 

Fig.  1061.  Lawford's  Case.  Three  cases  of  glaucoma  in  the  offspring  of  unaffected  parents.  II.  1  had 
an  attack  of  acute  glaucoma  from  which  she  recovered  after  operation.  II.  2  had  chronic  painless  glaucoma 
when  aged  about  42;  she  had  an  operation  on  both  eyes  about  six  years  ago  and  still  retains  some  vision. 
II.  .">  also  had  chronic  glaucoma  developing  at  the  age  of  42;  operation  on  both  eyes  was  unsuccessful. 
II.  2  and  3  had  myopia  of  6  to  7  D.    No  consanguinity  recorded.    Bibl.  No.  180. 

Fig.  1062.  Pagenstecher's  Case.  II.  1  was  operated  on  for  subacute  glaucoma  at  the  age  of  45  years ; 
his  father  had  been  under  treatment  five  years  previously  for  acute  glaucoma.  No  consanguinity  recorded. 
Bibl.  No.  44a. 

Fig.  1063.  Arlt's  Case.  A  mother  and  two  daughters  were  blind  from  glaucoma.  No  consanguinity  re- 
corded.   Bibl.  No.  37. 

Fig.  1064.  Ray's  Case.  The  recorder  had  under  observation  two  sisters  both  of  whom  were  blind  in  one 
eye  from  acute  inflammatory  glaucoma ;  their  mother  was  said  to  have  become  blind  in  old  age,  most  probably 
from  the  same  trouble.    No  consanguinity  recorded.    Bibl.  No.  112. 

Fig.  1065.  Mutter- Kannberg's  Case.  Chronic  glaucoma  simplex  in  father  and  daughter.  I.  1,  seen  aged 
52,  had  had  a  bilateral  iridectomy  done  eight  years  before  for  glaucoma ;  the  right  eye  was  now  blind  though 
its  vision  had  been  good  up  to  the  time  that  glaucoma  had  developed;  the  left  eye,  which  had  never  seen 
so  well  as  the  right,  still  retained  some  vision;  the  tension  of  both  globes  was  still  high;  the  right  papilla 
was  excavated;  a  coloboma  of  the  left  optic  nerve  was  noted.  II.  1,  aged  26,  had  suffered  from  chronic 
glaucoma  for  three  years;  two  years  before  bilateral  iridectomy  was  performed;  the  right  eye  was  now  blind; 
the  left  field  was  contracted  and  L.  V.  =  fingers  at  6  feet.  Two  younger  siblings  of  II.  1  were  very  short- 
sighted and  had  very  high  ocular  tension.    No  consanguinity  recorded.    Bibl.  No.  1  1  7. 

Fig.  1066.  Nolte's  Case.  Glaucoma  simplex  in  two  brothers;  they  and  their  unaffected  sister,  I.  3,  had 
marked  nervous  symptoms.  The  right  eye  was  first  affected  in  I.  1  and  2  at  the  ages  of  about  40  and  30  years 
respectively;  the  left  eyes  became  affected  later.    A  son  of  one  of  the  affected  brothers  had  hare-lip.    I.  1, 

2,  '.)  and  II.  1  were  all  melancholic.    No  consanguinity  recorded.    Bibl.  No.  128a. 

Fig.  1067.  Werner's  Case.  I.  1,  aged  53,  knew  of  no  eye  disease  in  her  family  except  in  herself  and  her 
three  children;  at  the  age  of  29  years  she  had  headaches  for  3/,  months  with  cloudy  vision  occasionally;  she 
sought  ad\  ice  and  a  bilateral  iridectomy  was  performed;  now  she  was  quite  blind;  tension  was  +  1  in  each 
eye ;  anterior  chambers  were  deeper  than  normal ;  the  right  lens  was  opaque;  the  papillae  showed  glaucomatous 
excavation;  refraction  in  the  left  was  myopic,  about  1*0  D. 
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IT.  1  died  young.  IT.  2,  aged  21,  had  noticed  coloured  rings  and  diminishing  vision  at  the  age  of  17  years, 
when  R.  V.  =  lingers  at  2  m.,  T.  =  60  ram.  Hg;  anterior  chamber  was  much  deeper  than  normal,  the  pupil 
was  dilated  and  reacted  slowly;  media  were  clear;  the  papilla  showed  a  deep  exeavation;  the  eye  was 
trephined  after  miotics  had  failed  to  reduce  the  tension;  three  years  later  R.  V  =  fingers  at  2-5  m., 
T.  =  10  mm.  Hg;  the  left  eye  had  a  similar  history;  an  iridectomy  and  anterior  sclerotomy  were  performed 
on  it;  three  years  later  L.  V.  =  fingers  at  1"5  m.,  T.  =  25  mm.  Hg.  II.  3  had  headaches  for  six  months  and 
noticed  a  diminution  of  vision  of  the  age  of  19  years;  R.  V.  =  fingers  at  1 — 2  m.,  field  was  markedly  con- 
tracted, T.  =  60 mm.  Hg;  anterior  chamber  was  deeper  than  normal;  pupils  reacted  sluggishly;  media 
were  clear;  the  papilla  was  deeply  excavated ;  this  eye  was  trephined  and  three  months  later  T.  =  26  mm.  Hg; 
V.  =  fingers  at  f  m. ;  the  patient  had  been  taking  pilocarpine  during  this  time;  the  state  of  the  left  eye  was 
similar  to  the  right  though  V.  with  —  1  5  D.  =  y\ ;  iridectomy  with  the  use  of  pilocarpine  led,  after  three  months, 
to  V  =  J^,  T.  =  18  mm.  Hg.  II.  4  noticed  cloudy  vision  and  coloured  rings  at  the  age  of  15  ;  now,  aged  17, 
R.  V.  =|  =  L.  V.;  R.  T.  =  33  mm.  Hg,  L.  T.  =  36  mm.  Hg;  anterior  chambers  were  of  normal  depth, 
pupils  reacted  sluggishly;  the  papillae  were  slightly  excavated  and  there  was  perhaps  some  slight  contrac- 
tion of  the  fields.  II.  5,  6  and  7,  aged  15,  11  and  9  years  respectively,  had  not  yet  shown  signs  of  trouble 
with  their  eyes.    No  consanguinity  recorded.    Bibl.  No.  281. 

Fig.  1068.  Wright  and  Nayar's  Case.  II.  3,  a  Hindoo,  aged  26,  complained  of  dimness  of  vision  and 
headaches  during  three  years;  R.  V.  =-£$,  L.  V.  ={>T;  pupils  were  sluggish  and  moderately  dilated ;  anterior 
chambers  deep;  corneae  large,  14mm.  horizontal  diameter,  13  mm.  vertical;  the  corneae  were  clear,  show- 
ing no  tears  in  Descemet's  membrane  ;  glaucomatous  cupping  was  noted  on  each  side,  R.  tension  =  L.  tension 
=  80  (McLean);  the  right  eye  was  trephined,  the  left  eye  treated  with  miotics;  four  years  later  R.  V.  with 
—  3-0  D.  sph.  -l'OD.  cyl.  axis  vert.  =  §,  L.  V.  =  no  perception  of  light.  II.  4,  aged  24,  had  had  defective 
sight  for  six  years;  R.  V.  =  L.  V.  =  no  perception  of  light;  right  tension  =  60,  left  tension  =  80  (McLean) ; 
corneae  were  large,  with  horizontal  diameters  of  14  mm.,  and  presented  a  bluish  haze,  with  linear  opacities 
on  the  right  side ;  the  anterior  chambei-s  were  deep,  the  pupils,  excentric  upwards,  were  dilated  and  inactive ; 
there  was  complete  cupping  of  the  discs ;  four  years  later  the  lenses  showed  cataractous  changes  and  there 
were  marked  opacites  in  the  deeper  layers  of  the  corneae.  II.  5,  aged  19,  had  R.  V.  =L.  V.  =  ^-;  his  corneae 
were  clear  and  about  normal  in  size;  he  had  some  fine  opaque  lens  deposits;  four  years  later  the  condition 
remained  unchanged  and  this  patient  showed  no  signs  of  glaucoma.  II.  6,  aged  15,  had  R.  V.  =  L.  V.  =  J; 
his  corneae  were  large  with  horizontal  diameters  of  14  mm.;  fields  were  full  and  the  corneal  microscope 
revealed  no  opacities,  but  there  was  deep  central  cupping  of  both  nerve  heads;  the  right  eye  was  trephined; 
four  years  later  the  trephined  eye  was  in  a  much  better  state  than  the  left  eye  which  was  now  trephined 
also. 

These  four  brothers  had  two  sisters  who  refused  examination  but  there  seemed  little  doubt  that  they, 
and  their  parents,  had  perfectly  good  vision;  the  brothers  knew  of  no  instance  of  similar  trouble  amongst 
their  relatives.    No  consanguinity  recorded.    Bibl.  No.  294. 

Fig.  1069.  Courtney  and  Hill's  Case.  Glaucoma  in  seventeen  cases  of  five  generations.  I.  2  originally 
came  from  Scotland  and  emigrated  to  America  where  he  married  I.  1.  When  I.  1  was  aged  about  30  and 
was  pregnant  with  her  third  child,  she  first  noticed  that  her  vision  was  failing;  she  became  blind  before 
the  child  was  born;  of  her  six  children  four  were  believed  to  have  had  glaucoma;  one  son  and  one  daughter 
retained  good  vision;  II.  1  was  married  but  had  no  children;  II.  7  visited  many  European  clinics,  about 
1840,  in  search  of  a  cure  for  glaucoma;  she  apparently  received  drastic  treatment  and  finally  became  insane. 
II.  3  married  and  had  six  children,  of  whom  one  son,  III.  3,  was  drowned  at  the  age  of  15  without  having 
shown  symptoms  of  eye  trouble ;  three  daughters,  III.  2,  7  and  8,  had  good  vision  throughout  life,  but  two 
of  them  had  affected  sons.  III.  4  became  blind  before  the  end  of  her  third  decade,  having  an  iridectomy 
performed  on  each  eye  when  she  was  already  practically  blind.  III.  6  noticed  that  her  vision  was  failing 
at  about  20  years  of  age;  she  had  a  double  iridectomy  performed  at  Will's  Hospital,  Philadelphia,  at  the 
age  of  22,  in  1877 ;  she  is  said  still  to  have  some  vision,  but  lives  in  an  almost  inaccessible  mountain  district  and 
could  not  be  seen.  III.  2  had  one  son,  IV.  1,  III.  8  had  two  sons,  IV.  13  and  14,  all  of  whom  had  glaucoma;  all 
three  retained  a  useful  measure  of  vision  following  operation.  III.  4  had  six  children  of  whom  one  male 
and  two  females  presented  no  signs  of  glaucoma.  IV.  7,  J.  W.,  aged  45,  first  noticed  a  failure  of  vision  at 
the  age  of  19;  three  years  later  he  had  double  iridectomy  performed,  but  the  visual  defect  progressed  and 
pain  was  troublesome;  a  double  trephine  was  done  four  years  later  when  he  was  aged  26;  in  March,  1931, 
he  was  seen  to  have  R.  V.  =  hand  movements,  L.  V.  =^f  „,  excentric;  his  corneae  each  measured  11  mm.  in 
horizontal  and  vertical  diameters;  anterior  chambers  were  of  normal  depth;  discs  were  deeply  cupped  and 
atrophic.  IV.  5  and  IV.  9  were  diagnosed  as  having  glaucoma  between  the  ages  of  20 — 25  years;  both 
sisters  have  undergone  bilateral  iridectomy  and  retain  useful  vision. 

IV.  7  has  five  children,  of  whom  a  son,  H.  C,  V.  5,  aged  23,  has  had  failing  vision  for  seven  or  eight 

months;  in  1930  R.  V.  =  ^,  L.  V.  =  ^,  T.  =  60  mm.  Hg  (Schiotz)  in  each;  immediate  operation  was  advised 

but  the  patient  delayed  a  month,  during  which  the  condition  progressed,  and  then  agreed  to  a  double 

Lagrange  operation.    V.  6,  aged  17,  had  normal  vision  and  normal  tension;  her  corneae  measured  11  mm. 

b.  t.  67 
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in  both  diameters;  anterior  chambers  were  of  normal  depth.  V.  7,  W.  II.,  aged  l">,  had  noticed  some  failure 
in  i  lie  left  eye  three  months  before,  also  more  recently  the  right  eye  had  been  failing;  nowR.  V.  =  ,'. ,  L.  V  .;"'„ ; 
|;.T.  I.. 'I'.  12  mm,  Eg  (Schiotz);  each  cornea  measured  11  mm.  in  both  diameters;  anterior  chambers 
were  of  normal  depth;  iridectomy  and  trephine  operations  were  performed;  ultimate  vision  was  hand  move- 
ments in  the  right,  :'',,  in  the  left  eye.  V.  8,  aged  15,  had  normal  vision;  anterior  chambers  were  of  normal 
depth  ami  corneae  measured  11  mm.  in  each  diameter;  tension  was  raised  and  some  contraction  of  the 
nasal  field  was  noted;  operation  was  advised  but  had  not  yet  been  performed.  V.  9,  aged  5  years,  was 
examined  but  showed  no  symptoms  yet. 

V.  I,  aged  16,  the  eldest  of  her  sibship,  was  said  by  the  family  to  have  characteristic  symptoms  of  the 
disease  l<ut  she  has  not  been  examined  by  the  recorders.  Of  the  children  of  IV.  11  none  has  yet  shown 
symptoms  of  glaucoma  ;  the  eldest,  V.  10,  was  aged  17  years. 

This  family  was  of  above  the  average  intelligence.  I.  2  by  a  second  marriage  had  entirely  normal  de- 
scendants.   No  consanguinity.    Bibl.  No.  289. 

Fig.  1070.  Shumway's  Case.  I.  1  became  entirely  blind  from  glaucoma  at  the  age  of  20  years;  no 
operation  was  performed.    Tins  woman  married  and  had   five  children  of  whom  two  sons,  still  living,  had 

g I  vision  after  a  correction  of  considerable  degree  for  myopia.   II.  1  developed  glaucoma  at  the  age  of  17; 

she  was  operated  <>n  sixty  years  ago  but  did  not  see  after  the  operation;  she  was  still  living;  both  eyes 
showed  advanced  phthisis  bulbi.  II.  3  began  to  lose  sight  at  the  age  of  13;  double  iridectomy  was 
performed  ;  twenty-three  years  later  R.  V.  =  perception  of  light,  L.  V.  =  :[{  with  correction;  the  nerves  were 
atrophic  and  deeply  cupped.  II.  5  began  to  lose  sight  at  the  age  of  14;  a  year  later  the  right  eye  was  blind; 
the  left  eye  was  operated  on,  but  also  became  blind;  thirty-two  years  ago  the  right  eye  was  removed;  the 
left  eye  now  showed  phthisis  bulbi.  II.  3  was  married  and  had  one  daughter  in  whom  glaucomatous 
symptoms  appeared  at  the  age  of  15;  both  nerves  were  cupped  and  tension  was  raised;  operation  was 
refused;  at  the  age  of  22  both  eyes  were  blind;  a  year  ago  double  enucleation  was  necessary  to  relievo  pain 
and  discomfort.  This  patient  married  and  had  one  daughter,  now  aged  16,  who  shows  marked  symptoms  of 
the  disease.    No  consanguinity  recorded.    Bibl.  No.  289. 

Fig.  1071.  Kauffmann's  Case.  Glaucoma  in  six  members  of  four  generations.  I.  2  and  1  had  glaucoma; 
I.  I  married  and  had  one  daughter,  who  died  young,  and  was  at  this  time  free  from  eye  disease.  I.  2  had 
four  children,  of  whom  II.  1  became  affected  with  glaucoma  at  about  the  age  of  24.  II.  2  and  .'!  were  free 
from  eye  disease;  no  signs  of  glaucoma  had  appeared  in  their  seven  children,  or  eight  grandchildren,  up  to 
the  present  time.  II.  1  was  blind  from  glaucoma  at  about  the  age  of  24  years;  his  daughter,  III.  3,  also 
became  blind  from  glaucoma  between  the  ages  of  25  and  30  years.  III.  3  had  six  children,  of  whom  the 
eldesl  daughter,  aged  24  years,  was  affected  with  glaucoma.    No  consanguinity  recorded.    Bibl.  No.  179. 

Fig.  1072.  James's  Case.  II.  1,  A.  G.,  aged  41,  had  tension  raised  in  each  eye;  he  was  fat  and  unhealthy, 
a  good  deal  worried,  and  had  noticed  a  fogginess  in  the  vision  of  the  left  eye  during  an  attack  of  influenza 
a  year  before;  this  had  mended  and  was  associated  with  no  haloes;  two  weeks  later  the  left  eye  became  inflamed 
and  painful  and  the  vision  in  both  eyes  became  so  bad  that  he  had  to  be  led  about;  now  there  was  a  subsiding 
stage  of  acute  glaucoma  in  each  eye;  the  anterior  chambers  were  somewhat  shallow,  pupils  semi-dilated  and 
oval,  tension  =  i-  1,  V.  —hand  movements,  fields  fairly  full;  iridectomy  was  performed  in  the  right  eye,  the 
lefl  «  as  t  rephined  ;  after  three  days  the  right  eye  was  the  best;  a  year  later  R.  V.  =  T^  with  —  2-0  sph.  +  3-0 
cyl.,  L.  V.  (i.  Several  years  later  the  mother  of  A.  G.,  aged  72,  was  seen  with  signs  of  chronic  glaucoma 
in  the  right  eye;  eserine  controlled  the  tension,  the  disc  was  only  slightly  cupped;  V.  =  T'W  —  ?,  ;  at  a  subse- 
quent date  the  blind  spot  showed  slight  enlargement  but  there  had  been  no  further  deterioration.  No 
consanguinity  recorded.    Bibl.  No.  220.    With  notes  from  the  recorder. 

Fig.  I  <> 7 - i .  Schnabel's  Case.  II.  1,  a  delicate  very  nervous  woman,  aged  3G,  very  suddenly  became  blind 
in  the  lefl  eye  from  glaucoma;  her  mother  had  become  affected  with  glaucoma  twenty  years  previously.  No 
consanguinity  recorded.    Bibl.  No.  63. 

Fig.  L074.  Schweigger' s  Case.  II.  1,  aged  15  (1883),  had  noticed  rainbow  vision  for  six  months;  L.  V.  =  %, 
I!.  V.  with  0'75  D.  =£;  fields  were  full;  there  was  a  bilateral  deep  and  precipitous  physiological  excavation 
of  the  disc  ;  rainbow  vision  persisted,  and  visual  acuity  diminished.  Three  years  later  11.  V.  =  L.  V.  =  £,  but 
there  was  a  contraction  of  the  upper  part  of  the  field  in  each  eye  almost  to  the  fixation  point;  corneae  were 
clear,  pupils  not  dilated;  iridectomy  was  performed  upwards  but  rainbow  vision  persisted.  The  recorder  had 
operated  on  the  father  and  uncle  of  II.  1  for  glaucoma.     No  consanguinity  recorded.    Bibl.  No.  108. 

Fig.  1075.  Snell's  Case.  I.  1  first  noticed  his  failing  vision  at  the  age  of  50,  when  glaucoma  was 
diagnosed;  for  several  years  he  was  treated  with  miotics,  in  1910  iridectomy  was  performed;  in  1912 
K.  V.  H|J,  L.  V.  —  y^jyj  fields  were  contracted;  a  trephine  was  carried  out  in  1912  which  permanently 
lowered  the  tension  to  or  below  normal,  but  vision  gradually  failed  and  was  now  (1923)  reduced  to  ability 
t"  counf  lingers;  discs  in  1912  were  both  very  white  with  deep  excavations.  II.  1,  aged  35  (1923),  had  in 
1921  1{.  T.  =  50  mm.  Eg,  L.  T.  =  46  mm.  Hg  (Schiotz);  fields  were  much  contracted;  iridectomy  was  per- 
formed on  the  right  eye  in  1922;  there  was  a  shallow  excavation;  colour  of  the  discs  was  good;  the  fundi 
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were  normal  in  other  respects;  corneal  horizontal  diameters  measured  11  mm.    II.  1  had  one  brother  with 
normal  eyes.    No  consanguinity  recorded.    Bibl.  No.  251. 

Fig.  1076.  Sattler's  Case.  II.  1,  not  yet  aged  11  years,  had  had  failing  vision  during  ten  months; 
anterior  chambers  were  deep,  pupils  perhaps  a  little  dilated  though  response  to  light  was  prompt;  the 
ophthalmoscope  revealed  an  enormous  excavation  of  the  nerve  and  the  vessels  dipping  into  it  were 
numerically  increased;  refraction  was  myopic;  with  —  4  D.,  R.  V.  =  -^XT,  L.  V.  =^1  T.  =  +2;  bilateral 
iridectomy  upwards  was  performed  with  an  apparent  arrest  of  the  failure  in  sight  several  weeks  after  the 
operation.  The  mother,  I.  1,  had  simple  glaucoma  with  complete  loss  of  vision  at  the  age  of  17  years;  no 
further  cases  of  the  disease  were  known  to  have  occurred  in  the  family.  No  consanguinity  recorded.  Bibl. 
No.  171. 

Fig.  1077.  Lohlein's  Case.  I.  1  and  2  were  healthy,  had  not  suffered  from  glaucoma  and  were  not  short- 
sighted; of  their  children,  II.  1,  at  the  age  of  15,  noticed  rainbow  vision  and  defective  vision;  she  had 
simple  chronic  glaucoma  with  no  signs  of  inflammation;  anterior  chambers  were  deepened;  excavation  of 
the  nerve  was  noted;  iridectomy  was  performed.  II.  2  became  affected  with  chronic  glaucoma  simplex  at 
the  age  of  17;  she  had  no  pain  or  inflammatory  symptoms;  refraction  was  hypermetropic,  1'5I).;  a  per- 
sistent hyaloid  artery  was  noted.  II.  3  became  affected  at  the  age  of  10  years  with  the  same  disease.  II.  4 
had  marked  congenital  hydrophthalmos.    No  consanguinity.    Bibl.  No.  201. 

Fig.  1078.  BarteVs  Case.  II.  1,  aged  45,  had  bilateral  glaucoma  simplex  at  the  time  of  the  climacteric; 
one  sister  also  had  intraocular  pressure  raised  to  60  mm.  Hg,  in  an  eye  which  was  free  from  signs  of  inflamma- 
tion. The  mother,  and  three  maternal  aunts  of  II.  1,  also  had  glaucoma  at  the  time  of  the  climacteric  and 
gradually  became  blind.  A  bilateral  iridectomy  was  performed  for  II.  1  but  the  relief  was  only  transitory. 
No  consanguinity  recorded.    Bibl.  No.  245. 

Fig.  1079.  Story's  Case.  II.  1,  aged  30,  had  chronic  inflammatory  glaucoma;  his  mother  had  noticed  his 
left  pupil  enlarge  at  times  when  his  sight  became  dim;  he  saw  no  coloured  haloes,  had  a  very  shallow 
anterior  chamber,  and  small  eyes  with  corneal  diameters  of  11  mm.  in  each;  tension  was  not  raised  and 
fundi  were  normal;  two  weeks  later  he  was  seen  when  the  left  pupil  was  wider  than  the  right  and  tension 
was  +2;  the  left  fundus  showed  venous  and  arterial  pulsation;  pilocarpine  reduced  the  frequency  of  attacks. 
The  patient's  mother  had  one  eye  blinded  from  glaucoma,  chronic  inflammatory  glaucoma  in  the  other  eye. 
No  consanguinity  recorded.    Bibl.  No.  114. 

Fig.  1080.  Derby's  Case.  II.  I,  II.  C,  seen  aged  20,  had  noticed  a  diminution  of  vision  for  several 
months;  he  had  been  able  to  teach  in  a  school  up  to  this  time;  now  R.  V.  =  L.  V.  =  J~;  he  had  had  rainbow 
vision;  each  cornea  was  large  and  each  anterior  chamber  was  abnormally  deep;  tension  was  raised  in  the 
right  eye,  normal  in  the  left;  glaucomatous  excavation  and  arterial  pulse  were  noted  on  each  side;  each  field 
of  vision  was  contracted  especially  down  and  in  ;  there  was  no  corneal  anaesthesia;  iridectomy  was  performed 
on  the  right  and  later  on  the  left  eye;  two  years  later  R.  V.  =  L.  V.  =  t^4^,  and  the  condition  was  unchanged 
when  seen  again  after  an  interval  of  rune  years.  There  would  seem  to  be  no  doubt  that  this  case  was  one  of 
juvenile  glaucoma.  II.  2  on  accompanying  the  patient  above  described  was  seen  to  present  "the  usual  signs  of 
hydrophthalmos"  in  her  right  eye;  the  left  eye  was  atrophied,  having  previously  ruptured.  II.  3  had  in  one 
eye  a  cataract  and  no  perception  of  light;  in  the  other  eye  she  had  a  partial  cataract  and  complete  atrophy 
of  the  optic  nerve.  The  father  of  these  children,  I.  1,  became  blind  at  the  age  of  25;  he  had  eleven  children 
of  whom  four  were  blind;  the  vision  of  these  children  generally  began  to  fail  at  about  the  age  of  14,  the 
first  symptom  being  blurred  vision,  followed  by  watering,  rainbow  vision  and  gradual  loss  of  sight  without 
pain.    No  consanguinity  recorded.    Bibl.  No.  76. 

Fig.  1081.  Grimsdale's  Case.  Chronic  glaucoma  in  a  brother  and  two  sisters,  becoming  evident  in  each 
case  at  the  age  of  about  70  years;  no  information  was  available  of  the  parents  or  of  normal  members  of  the 
sibship;  the  three  patients  are  now  (1931)  dead.    No  consanguinity  recorded.    Hitherto  unpublished. 

Fig.  1082.  Riny's  Case.  The  recorder  saw  a  male  student  with  glaucoma;  the  mother  of  the  patient 
and  one  or  two  of  her  siblings  were  similarly  affected.    No  consanguinity  recorded.    Bibl.  No.  171. 

Fig.  1083.  SnelVs  Case.  Glaucoma  in  a  mother  and  her  three  children.  I.  1  had  glaucoma  which  was 
diagnosed  at  the  age  of  16;  she  became  blind  at  30  and  died  from  paralysis  at  the  age  of  50  years;  she  had 
always  been  short-sighted.  II.  1,  aged  16  (1918),  had  had  failing  vision  since  the  age  of  lO,  following  an 
attack  of  measles;  he  had  worn  glasses  for  short  sight  for  six  years;  his  corneae  measured  11  "5  mm.  in 
diameter;  anterior  chambers  were  shallow;  R.  T.  =  L.  T.  =  56  mm.  Hg  (Schibtz);  R.  V.  with  —  3-50  D. 
sph.  —  1-00D.  cyl.  ax.  75°  =  f§,  L.  V.  =  perception  of  light  in  a  small  area  of  the  field  only;  in  the  right 
eye  the  field  was  contracted  on  the  nasal  side,  above  and  below  to  30°,  outwards  to  55° ;  pupils  reacted  to 
light;  media  were  clear;  the  optic  discs  were  two  or  three  times  larger  than  normal,  the  disc  having  a  very 
deep  central  excavation  surrounded  by  a  halo-like  ring;  in  1918  a  Lagrange  operation  was  performed  on 
the  right  eye,  iridectomy  on  the  left;  tension  remained  down  until  1921,  though  R.  V.  was  never,  after  the 
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operation,  better  than  ,-,;',,  and  was  now  as  low  as  of^;  left  eye  was  blind;  after  a  trephine  in  1921 
R.  V.  :  .,',,,,  T.  -  37  nun.  llg.  11.-,  a^ed  15  (1918),  had  never  had  a  serious  illness,  but  lie  was  very  nervous, 
with  a  peculiar  twitching  of  his  head  and  Bhuffling  gait,  also  constant  blinking;  pupils  reacted  to  light; 
corneae  measured  11  nun.  in  diameter;  T.  =  +  2;  R.  V.  with  —  4*50  D.  sph.  |§,  L.  V.  with  —  4*0  D. 
sph.  =§J};  fields  were  contracted  on  the  temporal  side  to  1  •">  ,  on  the  nasal  side  to  10°;  media  were  clear; 
optic  discs  were  almost  exactly  similar  to  those  of  his  brother;  in  L920  T.  =  GO  to  70  mm.  Hg;  11.  V.  with 
glasses -|Jj,  L.  V.  =  nil ;  a  double  trephine  was  carried  out  after  which  the  eyes  were  soft  and  V.  with 
glasses  was  : ;; .  II.  3,  aged  13,  had  corneae  of  12  mm.  in  diameter;  11.  V.  with  -400  D.  sph.  =  H|,  L.  V. 
with  -300  I),  sph.  :?  ;  fields  were  slightly  contracted;  media  clear;  a  whitish  area  surrounding  the  disc 
was  suggest  i\  e  of  a  persistent  nerve  sheath;  this  patient  was  very  nervous  ;  a  diagnosis  of  glaucoma  was  made 
at  a  later  date  and  a  trephine  was  carried  out  in  1923.  All  three  children  were  myopic  to  nearly  the  same 
degree.    No  consanguinity  recorded.    Bibl.  No.  251. 

Fig.  1084.  L'Ohhin's  Case.  II.  1  had  normal  vision  up  to  the  age  of  28  years,  when  absolute  glaucoma 
rapidly  developed  in  the  left  eye;  the  right  eye  showed  glaucoma  simplex  and  myopia  of  5  D.  The  father 
of  the  patient,  aged  64,  was  almost  blind  from  glaucoma  simplex;  it  is  not  stated  when  symptoms  were  first 
noted  in  the  father.    No  consanguinity  recorded.    Bibl.  No.  201. 

Fig.  1085.  .In lues's  Case.  I.  2,  aged  87,  had  noticed  failing  vision  for  some  months;  the  right  eye  was  very 
defective;  both  chambers  were  very  deep,  the  pupils  small  and  reacting  slowly  to  light;  R.  V.  =  <%u> 
L.  V.  =yV;  there  were  some  fine  striae  in  each  lens;  the  right  disc  was  certainly  cupped  and  nearly  the 
w  hole  of  the  upper  part  of  each  field  was  lost,  the  nasal  sides  also  were  contracted;  the  condition  worsened 
under  eserine  and  chronic  glaucoma  was  diagnosed;  the  right  eye  was  trephined,  the  left  had  a  small  basal 
iridectomy.  This  man  has  one  son,  who  is  known  to  the  recorder  and  is  believed  not  to  have  shown  symptoms 
of  glaucoma,  but  a  nephew  of  I.  2,  aged  about  54 — 56,  has  a  "peculiar  glaucoma"  in  each  eye.  No  consan- 
guinity recorded.    Bibl.  No.  220,  with  notes  from  the  recorder. 

Fig.  1086.  Cross's  Case.  I.  1  became  blind  from  glaucoma  at  the  age  of  30  years.  II.  1,  aged  21,  had 
had  failing  sight  in  the  right  eye  for  nine  months;  R.  V.  =  ?55;  the  field  was  much  narrowed  on  the  nasal  and 
upper  sides;  cornea  was  "full";  a  deep  white  cup  was  noted  and  a  pulsating  artery  in  the  fundus;  T.  =  +  2; 
in  the  left  eye  V.  =  |-,  field  was  slightly  narrowed  on  the  nasal  side,  T.  =+  1 ;  the  disc  was  pink  and  not 
distinctly  cupped,  but  was  surrounded  by  a  white  edge.  No  measurements  were  taken  on  the  corneae  in 
this  boy,  but  they  were  described  as  "full"  and  suggested  to  the  recorder  some  extension  of  the  globe  in 
association  with  unquestionable  glaucoma  in  both  eyes.  No  consanguinity  recorded.   Bibl.  No.   106. 

Fig.  1087.  Usher's  Case.  Glaucoma  in  two,  probably  in  three,  generations.  I.  1  was  known  to  have 
been  blind  before  he  died;  of  his  children,  II.  2  was  operated  on  for  glaucoma  by  Sir  George  Berry;  the 
onset  of  the  disease  had  occurred  at  the  age  of  46  years.  II.  3,  aged  70,  had  glaucoma  at  the  age  of  65; 
operation  was  performed  in  Aberdeen.  II.  6  became  blind  in  America;  no  details  of  his  affection  were 
available.  II.  2  had  seven  children,  of  whom  III.  1  showed  symptoms  of  glaucoma  at  the  age  of  38 ;  opera- 
tion was  performed  on  both  eyes.  Information  of  the  family  history  was  provided  by  III.  3.  No  con- 
sanguinity recorded.   Hitherto  unpublished. 

Fi<*.  1088.  Wallenberg's  Case.  A  patient,  aged  25,  was  seen  who  one  year  before  had  had  a  double  iridec- 
tomy for  glaucoma;  the  vision  in  the  right  eye  was  almost  normal;  in  the  left  eye  bleeding  in  the  retina 
had  followed  iridectomy,  vision  was  only  TV  of  the  normal,  and  the  field  was  contracted  on  the  nasal  side 
to  the  fixation  point.  Members  of  this  family  were  liable  to  a  virulent  form  of  glaucoma  with  rapid  blinding 
of  both  eyes  occurring  at  20  to  24  years  of  age;  apparently  the  paternal  grandmother,  one  paternal  uncle, 
two  sisters  and  one  brother  had  all  been  blinded  by  this  disease.  Macro-cornea  was  noted  in  the  patient 
and  his  affected  siblings.  The  father,  uncle  and  brother  had  all  been  imprisoned  for  violence  in  fits  of 
temper;  the  two  sisters  were  prostitutes;  all  members  of  the  family  reacted  to  slight  amounts  of  alcohol. 
No  consanguinity  recorded.  Bibl.  No.  182. 

Fig.  1089.  Direr's  Case.  Glaucoma  in  a  father  and  his  four  sons:  three  daughters  were  healthy  and 
unaffected.  I.  1  became  blind  from  glaucoma  at  the  age  of  34;  three  of  his  sons  had  been  blinded  from 
the  same  cause  at  the  ages  of  22,  19  and  16  years  respectively ;  all  eases  had  very  deep  anterior  chambers, 
atrophic  irides,  fixed  semi-dilated  pupils  and  excavation  of  the  optic  nerve.  A  fourth  son  had  sought 
treatment  two  years  ago,  when  he  was  aged  28,  for  bilateral,  not  inflammatory,  glaucoma;  tension  was 
raised;  anterior  chambers  were  deep;  total  excavation  of  the  nerve  head  was  noted;  V.  =  -j-  and  j'l  in  the 
two  eyes  respectively;  the  condition  progressed,  and  now  V.  =  „'y  and  ■£$.  No  consanguinity  recorded. 
Bibl.  No.  284. 

Fig.  1090.  Axenfeld's  Case.  Three  siblings  became  affected  with  glaucoma  between  the  ages  of  20 
and  40  years;  a  sister  who  was  younger  than  these  siblings  had  not  yet  become  affected  but  she  was  noted 
to  have  a  congenital  "Luckenbildung"  in  the  lamina  cribrosa  of  one  eye.  There  was  a  history  of  blindness 
in  earlier  generations,  but  the  nature  of  its  cause  was  only  known  in  one  uncle  to  the  siblings,  who  had 
also  chronic  glaucoma  with  occasional  acute  attacks.   No  consanguinity  recorded.   Bibl.  No.  173. 
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ANIRIDIA 

Plate  LXX.  Fig.  1091.  Benson's  Case.  Aniridia  in  mother  and  son.  II.  1,  aged  9,  had  a  total  absence 
of  iris  in  both  eyes;  the  globes  of  the  eyes  were  somewhat  small  and  the  corneae  imperfectly  developed  in 
1 1  Kit  they  appeared  to  have  the  same  curvature  as  the  surrounding  sclerotic;  lenses  were  shrivelled  and 
opaque;  V.  =  lingers  at  18  inches  and  had  apparently  never  been  better;  nystagmus  was  marked.  I.  2  had 
good  sight.    I.  1  had  the  same  kind  of  eyes  as  her  son.  No  consanguinity  recorded.  Bibl.  No.  64. 

Fig.  1092.  Juler's  Case.  Aniridia  in  mother  and  daughter.  I.  1,  aged  59,  showed  complete  absence  of 
iris  and  opacity  of  the  lens  in  the  left  eye;  vision  was  less  than  g6ff;  tension  was  normal;  the  right  eye  had 
been  removed  following  an  injury;  this  eye  showed  a  narrow  band  of  iris  varying  greatly  in  width  and  at 
one  part  entirely  absent;  the  edge  of  the  lens  was  irregular  and  opaque.  II.  1  lost  her  right  eye  from 
glaucoma;  the  left  eye  showed  complete  absence  of  iris,  the  lens  was  opaque  and  dislocated  upwards; 
tension  was  raised  and  the  patient  complained  of  occasional  pain.  No  consanguinity  recorded.  Bibl. 
No.  157. 

Fig.  1093.  Licsko's  Case.  I.  1,  aged  42,  had  the  greater  part  of  the  iris  missing  in  both  eyes;  she  had 
glaucoma;  of  her  two  children  II.  2,  aged  21  months,  had  bilateral  coloboma  iridis;  II.  1,  aged  4  years,  was 
noted  to  have  atrophic  anterior  layers  of  the  iris.   No  consanguinity  recorded.    Bibl.  No.  275. 

Fig.  1094.  Bergmeister's  Case.  Aniridia  in  a  father  and  his  two  sons;  his  only  daughter  had  completely 
normal  eyes.  I.  1,  aged  34  (1904),  had  bilateral  nystagmus;  no  iris  could  be  seen  in  either  eye,  the  border 
of  the  lens  being  clearly  visible;  he  had  in  the  right  eye  a  central  anterior  capsular  cataract  as  well  as  some 
anterior  and  posterior  cortical  cataract;  fundus  was  not  visible;  tension  was  +  1  in  both;  vision  of  the  left 
eye  was  reduced  to  finger  counting  at  2  m.  and  the  field  was  much  contracted;  the  patient  had  seen  badly 
from  birth;  the  right  eye  became  suddenly  blind  at  the  age  of  19  years.  An  uncle  of  I.  1  was  reported  to 
have  suffered  from  eye  disease  but  no  details  of  his  condition  were  known.  I.  1  had  three  children,  of  whom 
the  two  younger,  aged  4^  years  and  3  weeks  respectively,  had  complete  bilateral  absence  of  iris  and  anterior 
polar  cataract.  The  right  eye  of  I.  1  was  enucleated,  when  the  iris  was  found  to  be  present  as  a  slight  rudi- 
ment throughout  the  circumference.    No  consanguinity  recorded.    Bibl.  No.  164. 

Fig.  1095.  Theobald's  Case.  I.  1  had  an  atypical  coloboma  iridis  in  each  eye;  the  right  coloboma  was 
large  and  directed  upwards,  on  the  left  side  the  defect  was  smaller,  directed  upwards  and  outwards;  the 
choroid  was  normal.  II.  2,  aged  18  months,  was  seen  to  have  a  complete  absence  of  each  iris;  lenses  were 
clear  and  vision  seemed  to  be  fairly  good;  he  had  a  congenital  squint  in  the  left  eye.  The  mother,  I.  1,  said 
that  the  eyes  of  an  older  child  than  II.  2  presented  a  similar  appearance.  No  consanguinity  recorded. 
Bibl.  No.  99. 

Fig.  1096.  Blair  and  Potter's  Case.  I.  1,  Thomas  P.,  aged  37,  had  a  large  coloboma  of  his  left  iris,  down 
and  in,  with  slight  notching  of  the  lens  and  also  fine  dotted  opacities  at  the  anterior  surface  of  the  lens;  in 
his  right  eye  there  was  a  peculiar  discoloration  of  that  portion  of  the  iris  corresponding  to  the  coloboma  in 
the  left  eye,  which  was  inactive  and  unaffected  by  a  mydriatic  whilst  the  rest  of  the  iris  dilated  freely. 
II.  1,  Florence  P.,  aged  14,  had  in  her  right  eye  no  iris  excepting  a  narrow  strip  internally;  her  choroid 
was  defective  below  and  internal  to  the  disc;  in  her  left  eye  there  was  no  iris  excepting  some  remnants 

visible  on  the  inner  side,  the  left  choroid  was  normal ;  lenses  were  clear;  R.  V.  with  — — , '        ' =  ^-r ; 

-ID.  cyl.  ax.  hor.      12 

L.  V.  with  — ^=r        '   v  *      =  — .    II.  2,  George  P.,  aged  11,  had  no  demonstrable  iris  in  his  right  eye; 
- 1  D.  cyl.  ax.  10       12  °        '    °  °        J    ' 

in  his  left  eye  some  slight  tags  of  iris  could  be  seen  up  and  in;  this  boy  had  anterior  pyramidal  cataract  in 

both  lenses;  marked  cupping  of  each  disc  with  normal  tension  was  noted;  R.  Y.  with  correction  =  ^ ; 

L.  V.  with  — ^-=- ^ ', ,.   _  =  T-r.   No  consanguinity  recorded.   Bibl.  No.  100. 

-6D.  cyl.  ax.  160       18  °         J 

Fig.  1097.  Polte's  Case.  Coloboma  iridis  in  two  brothers;  almost  complete  absence  of  iris  in  their 
mother.  I.  1,  aged  47,  had  a  few  slight  opacities  of  both  corneae;  iris  was  a  barely  perceptible  ring  of  tissue 
at  the  limbus  in  each;  lenses  were  opaque  and  displaced  upwards;  nystagmus  was  noted;  R.  V.  with  +  11  D. 
=  ^,  L.  V.  with  +  12  D.  =  32T.  II.  1,  aged  12,  had  bilateral  congenital  coloboma  iridis,  downwards  and  in- 
wards, reaching  in  the  right  eye  as  far  as  the  ciliary  body;  in  the  lower  outer  part  of  the  right  iris  there  was  a 
small  cleft,  also  two  small  slits  were  seen  on  either  side  of  the  coloboma  and  parallel  to  it;  posterior  cortical 
cataract  was  present.  R.  V.  =  52T,  not  improved  by  glasses.  In  the  left  eye  the  coloboma  did  not  reach  to 
the  ciliary  body;  posterior  cortical  cataract  was  present;  L.  V.  =  fingers  at  1^  m.  This  boy  had  horizontal 
nystagmus;  pupils  did  not  react  to  light  but  dilated  under  the  influence  of  atropin.  II.  2,  aged  10,  had 
bilateral  coloboma  iridis  downwards  and  inwards;  posterior  cortical  cataracts  were  noted,  also  nystagmus. 
II.  1  and  2  were  mentally  somewhat  defective.  II  2  had  cryptorchidism.  No  consanguinity  recorded. 
Bibl.  No.  185. 
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Fig.  1098.  .Uoissuiiiu't  r  mid  Pouchet's  Case.  Aniridia  in  a  mother  and  two  daughters.  I.  1,  aged  42, 
bad  never  had  good  vision,  she  now  had  bilateral  corneal  opacities  from  a  former  keratitis;  she  had  double 
congenital  aniridia;  the  lens  was  in  position,  hut  showed  some  fine  opacities ;  refraction  was  hypermetropic, 
about  .»  I  >. ;  nystagmus  was  present;  she  was  a  woman  of  slight  intelligence.  II.  1,  with  good  eyes,  died 
young.  II.  3,  aged  lit,  was  completely  blind  ;  her  corneae  were  slightly  opaque  at  the  centre;  she  bad  com- 
plete bilateral  aniridia;  lenses  were  displaced  upwards;  this  patient  could  see  up  to  the  age  of  14,  and  then 
became  rapidly  blind;  the  recorder  believed  that  the  subluxation  of  the  lenses  occurred  during  life  and 
thai  the  observed  sclero-choroiditis  was  due  to  movements  of  the  lens.  II.  3  was  badly  developed  and 
showed  signs  of  rickets;  teeth  were  normal;  she  was  mentally  more  degenerate  than  her  mother.  II.  4, 
aged  15,  was  also  badly  developed  and  showed  signs  of  rickets;  she  had  complete  bilateral  aniridia;  corneae 
were  transparent  but  the  right  lens  showed  several  opacities  and  the  left  lens  was  opaque;  the  papillae 
were  small,  pale  and  ill  defined.  No  consanguinity  recorded.    Bibl.  No.  162. 

Fig.  1099.  Stephenson's  Case.  I.  1  had  normal  eyes,  clubbed  feet.  I.  2  had  opacities  of  the  corneae 
and  lenses,  strabismus  in  the  left  eye,  and  nystagmus;  all  these  defects  had  been  present  since  birth;  there 
was  no  history  of  eye  defects  in  earlier  generations.  These  parents  had  three  children  with  irideremia. 
II.  1,  John  M.,  aged  12,  was  normal  mentally;  he  had  nystagmus;  slight  convergence  was  noted;  the 
corneal  transverse  diameter  measured  10  mm.;  irregular  opacities  radiated  from  the  sclero-corneal  junction 
containing  tine  vessels;  the  irides  were  absent  excepting  a  narrow  rim  not  more  than  0*5 mm.  in  width; 
the  equator  of  the  lens  was  visible;  lenses  were  clear;  fundi  showed  an  incomplete  coloborna  of  each  optic 

disc;  R.  V.  with      ,  -  _ ' .    _ '    _  =  7—  =  L.  V.,  with  similar  correction.   II.  2,  Michael  M.,  aged  10,  a  small 

—  10  D.  axis  180       36 

ill-developed  and  mentally  very  dull  child,  was  slightly  deaf  and  had  double  talipes  varus;  his  eyes  showed 

nystagmus;  transverse  diameter  of  corneae  was  10  mm.  only;  marginal  opacities  of  the  cornea  were  noted; 

the  iris  consisted  of  a  narrow  rim  about  0*5  mm.  in  width;  the  equator  of  the  lens  was  visible;  opacities 

were  noted  in  each  lens;  fundi  showed  an  incomplete  coloborna  of  each  optic  disc;  refraction  was  myopic; 

the  child  had  not  yet  learned  to  read.   Both  these  brothers  had  defect  in  the  enamel  of  their  incisors.   II.  3, 

Maggie  M.,  died  aged  18  months  of  whooping  cough;  her  eyes  were  said  to  be  like  those  of  the  two  brothers. 

No  consanguinity.    Bibl.  No.  129. 

Fig.  1100.  Schrbter's  Case.  II.  1,  aged  42,  had  during  school  age  been  able  to  see  quite  well  to  read 
small  print  and  do  fine  work,  lately  her  sight  had  failed;  she  was  found  to  have  no  iris;  she  had  nystagmus 
and  strabismus,  also  cataract  of  both  lenses.  The  parents  of  II.  1  and  all  relations  of  their  generation  had 
normal  eyes;  the  mother,  I.  2,  attributed  the  defect  in  her  child  to  the  fact  that  when  she  was  pregnant, 
she  had  seen  a  blind  old  man  at  a  Communion  service,  who  was  unable  to  find  the  altar.  II.  1  had  two 
children,  the  eldest  of  whom  had  bilateral  aniridia;  this  child,  III.  1,  had  also  bilateral  cataract;  she  was 
myopic  and  further  had  nystagmus  and  strabismus.  The  second  child  of  II.  1  had  normal  eyes.  No  con- 
sanguinity.  Bibl.  No.  49. 

Fig.  1101.  Focachon's  Case.  Aniridia  in  father  and  son.  II.  2,  Victor  L.,  aged  35,  had  complete 
bilateral  absence  of  iris;  his  sclerotics  were  bluish  and  he  had  cataract  in  the  left  lens;  his  parents  had 
well  formed  eyes.  At  this  time  II.  2  had  two  children,  of  whom  III.  1  had  well  formed  eyes;  III.  2  had 
complete  bilateral  absence  of  iris.  The  globes  in  father  and  son  were  perhaps  smaller  than  is  normal. 
Writing  at  a  later  date  Cornaz  (Bibl.  No.  35,  p.  16)  reports  that  II.  2  had  had  nine  children;  only  the 
one  son  mentioned  above  had  aniridia,  and  he  was  dead;  no  post  mortem  examination  was  made.  No  con- 
sanguinity recorded.   Bibl.  No.  26. 

Fig.  1102.  Galezowski's  Case.  II.  2,  aged  29  (1904),  had  a  total  bilateral  absence  of  iris;  her  lenses 
were  opaque;  nystagmus  was  noted;  she  had  never  seen  well  enough  to  learn  to  read  and  for  two  years 
had  been  unable  to  go  about  alone.  Of  the  two  children  of  II.  2,  a  daughter  had  normal  eyes;  a  son,  aged  7, 
had  bilateral  not  quite  complete  aniridia.  III.  2,  the  son,  had  also  opacities  in  both  lenses  and  nystagmus; 
he  was  born  at  8  months  and  had  a  hernia  at  the  age  of  3  weeks;  his  teeth  were  defective.  The  parents  of 
II.  2,  and  her  sister,  II.  3,  had  normal  eyes.  No  consanguinity  recorded.  Bibl.  No.  165. 

Fig.  1103.  Galezowski's  Case.  Aniridia  in  every  known  descendant  of  I.  2  who  was  herself  affected 
I.  2  had  eleven  children,  all  of  whom  were  born  without  irides;  eight  of  these  children  were  dead;  of  the 
three  living  daughters,  the  eldest,  II.  1,  was  known  to  have  several  children  with  aniridia,  but  she  was 
out  of  touch  with  her  sisters,  and  it  was  not  known  how  many  children  she  had  or  whether  any  of  them 
were  normal.  II.  4  had  twelve  children,  of  whom  only  two  were  living;  all  were  said  to  have  been  born 
w  ithoul  irides.  II.  5,  aged  48  (1878),  had  a  narrow  scarcely  appreciable  segment  of  iris  in  the  inward  and 
upper  region;  she  had  cataract  in  both  lenses.  II.  5  had  two  sons  wdio  both  had  the  same  anomaly;  neither 
were  living.    No  consanguinity  recorded.    Bibl.  No.  71. 

Fig.  1104.  de  Beck's  Case.  An  interesting  history  of  aniridia  and  coloborna  iridis  in  three  generations. 
I.  2,  John  K.,  with  bilateral  aniridia,  died  past  middle  life,  having  suffered  no  marked  impairment  of  vision. 
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I.  1  had  normal  eyes.  I.  3,  William  K.,  aged  62,  had  bilateral  coloboma  iridis;  he  had  lately  become  blind 
owing  to  double  cataract.  I.  2  had  nineteen  children,  of  whom  II.  1,  now  dead,  had  normal  eyes.  II.  2,  twin 
to  II.  1,  had  normal  eyes.  IT.  4,  aged  42,  a  miner,  had  double  aniridia,  not  quite  complete  at  the  upper 
margin,  where  there  remained  in  each  eye  a  very  narrow  strip  of  iris,  clearly  shown  by  oblique  illumination; 
no  nystagmus;  vision  had  always  beeu  rather  poor;  both  lenses  showed  glistening  white  nuclear  cataracts, 
nearly  or  quite  mature.  II.  6  had  normal  eyes.  II.  7,  twin  to  II.  6,  aged  36,  a  miner,  had  bilateral  colo- 
boma iridis  directed  downwards  and  slightly  inwards,  extending  to  the  margin  of  the  cornea;  irides  grey; 
pupils  showed  some  little  response  to  light;  both  eyes  presented  well-marked  white  nuclear  cataracts.  II.  4 
and  II.  7  gave  no  history  of  pain  or  inflammatory  trouble  in  the  eyes;  both  were  operated  on  for  cataract. 

II.  9  had  normal  eyes.  Thirteen  siblings  died  young,  with  apparently  normal  eyes.  II.  12,  the  son  of  I.  3, 
aged  28,  had  bilateral  aniridia  with  fair  vision.  III.  5  and  III.  9,  now  dead,  had  eyes  "just  like  their 
father's."  III.  6,  aged  9,  had  bilateral  aniridia  with  fair  vision.  III.  14,  the  daughter  of  II.  7,  aged  4, 
had  bilateral  aniridia  with  fair  vision.    No  consanguinity  recorded.  Bibl.  No.  130. 

Fig.  1105.  Cunningham's  Case.  Aniridia  in  eight  members  of  four  generations;  only  one  member  of 
the  family  was  examined;  the  history  was  provided  by  the  mother,  III.  8,  of  this  patient.  IV.  5,  seen 
aged  10,  complained  of  bad  sight;  she  was  found  to  have  R.  V.  =  L.  V.  =-sy!j,  with  correction;  her  iris  con- 
sisted of  some  tissue  in  the  upper  and  inner  segment  of  each  eye,  more  extensive  in  the  right  than  in  the 
left  eye;  some  dotted  opacities  on  the  anterior  lens  capsule  were  more  marked  on  the  right  than  on  the 
left  side.    No  consanguinity  recorded.  Bibl.  No.  189. 

Fig.  1106.  Page's  Case.   Aniridia,  microphthalmos  and  nystagmus  in  four  members  of  three  generations. 

III.  6,  aged  15,  had  almost  total  absence  of  iris,  smallness  of  globes  and  corneae,  and  constant  nystagmus, 
generally  rotatory,  occasionally  horizontal;  in  the  left  eye  there  was  some  trace  of  iris  throughout  the 
circumference,  more  definite  in  the  lower  than  in  the  upper  segment;  on  the  right,  the  iris  was  absent  in 
the  upper  and  only  just  visible  in  the  lower  segment;  some  displacement  of  the  lens  was  noted  in  the  right 
eye,  the  lower  margin  being  tilted  forwards;  there  was  difficulty  in  examining  the  fundus,  owing  to  nys- 
tagmus, but  the  vessels  appeared  to  be  smaller  than  normal  and  the  choroid  showed  some  patches  of 
atrophy.  The  mother,  II.  2,  one  sister,  III.  2,  and  a  niece,  IV.  1,  were  said  to  be  similarly  affected.  No  con- 
sanguinity recorded.    Bibl.  No.  58. 

Fig.  1107.  Gulbier's  Case.  (Taken  from  Beger.)  This  history  of  aniridia  in  eight  males  and  two  females 
of  four  generations  is  of  considerable  historic  interest  and  has  been  widely  quoted;  the  original  account 
has  proved  inaccessible  but  Beger  described  the  case  in  von  Amnion's  Journal  shortly  after  the  original 
publication.  II.  8,  Christian  K.,  was  the  son  of  healthy  parents,  and  was,  so  far  as  the  family  knew,  the 
first  member  of  the  family  to  be  affected  with  the  anomaly;  his  seven  brothers  were  free  from  the  defect; 
he  was  dazzled  by  a  bright  light.  II.  8  had  eight  children  of  whom  three  sons  were  similarly  affected;  the 
eldest  son,  III.  2,  with  a  healthy  wife  had  four  sons,  still  living,  all  of  whom  had  no  iris  except  the  second 
son,  IV.  4,  in  whom  a  trace  of  iris  was  present.  III.  3  had  one  son  whose  eyes,  like  those  of  his  children  V.  7, 
were  normally  developed.  III.  5  died  a  few  days  after  birth.  Of  the  four  affected  sons  of  III.  2,  IV.  2  had 
a  completely  healthy  son.  IV.  4  had  a  normally  developed  son,  and  a  daughter  without  irides  who  could 
see  well  in  a  dim  light.  IV.  6  married  an  epileptic  wife  and  had  two  children,  of  whom  a  daughter  was 
without  irides  and  suffered  from  nystagmus;  the  other  child  was  deformed.  IV.  7  had  a  healthy  son.  No 
consanguinity  recorded.  Bibl.  No.  21. 

Fig.  1108.  Laskieivicz-Friedensfeld's  Case.  Four  cases  of  aniridia  in  three  generations.  III.  1,  aged  28, 
was  healthy  and  for  the  most  part  well  developed,  but  she  had  no  trace  of  iris  in  either  eye,  and  had 
bilateral  cataract;  she  had  never  seen  so  well  as  other  people.  III.  2,  aged  23,  also  had  complete  congenital 
aniridia  and  posterior  polar  cataract  in  each  eye.  III.  1  stated  that  her  father  and  her  paternal  grandfather 
also  had  aniridia  and  cataract.   No  consanguinity  recorded.   Bibl.  No.  61. 

Fig.  1109.  Lang's  Case.  II.  1  had  bilateral  aniridia,  lamellar  cataract  and  nystagmus;  she  had  three 
children,  of  whom  III.  1  had  normal  eyes;  III.  2  was  said  to  have  had  the  same  eye  defects  as  his  mother; 
III.  3  had  bilateral  aniridia,  striae  in  each  lens,  and  nystagmus.  No  similar  defects  were  known  to  have 
occurred  in  other  members  of  the  family.  No  consanguinity  recorded.  Bibl.  No.  86. 

Fig.  1110.  Mohr's  Case.  Aniridia  in  a  mother  and  her  three  sons.  II.  1,  seen  aged  24,  was  an  illegiti- 
mate child;  according  to  the  statement  of  her  mother,  her  father  had  normal  eyes;  her  mother,  I.  1,  also 
had  normal  eyes.  The  patient  had  always  been  healthy,  but  complained  now  of  attacks  of  inflammation  in 
her  left  eye;  she  was  found  to  have  total  absence  of  iris,  cataractous  lenses,  horizontal  nystagmus,  and 
convergent  strabismus;  sight  was  very  poor,  not  improved  by  glasses.  III.  1,  aged  2  years,  had  horizontal 
nystagmus;  on  focal  illumination,  a  narrow  rim  of  iris  could  be  seen,  not  more  than  T5  mm.  in  width  at 
its  broadest  upper  part  and  absent  altogether  at  the  lower  part;  signs  of  a  persistent  pupillary  membrane 
were  noted;  sclerotics  were  bluish;  both  lenses  showed  cataractous  changes;  fundi  were  slightly  deficient 
in  pigment.   III.  2,  aged  28  weeks,  had  horizontal  nystagmus  and  bluish  sclerotics;  both  irides  were  lacking 
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excepting  a  narrow  rim  of  tissue  at  the  outer  side;  anterior  cortical  cataract  was  noted  in  botli  lenses.  At 
a  later  date  a  third  son  of  II.  1  was  described  by  Eopf  (Bibl.  No.  118),  who  was  born  with  apparently 
no  iris;  the  child  died  and  the  eye  was  subsequently  examined.   No  consanguinity  recorded.   Bibl.  No.  123. 

Fig.  1111.  Carra's  Case.  Aniridia  in  mother  and  son.  [I.  2  was  seen  aged  11;  sin- was  a  healthy  woman 
and  presented  no  other  developmental  anomaly;  neither  her  parents  nor  any  of  her  collaterals  had  suffered 
from  defects  of  the  eye;  she  was  married  at  the  age  of  24  and  had  two  children,  a  son,  111.  1,  who  died 
aged  7  months  and  was  reported  to  have  had  congenital  aniridia,  and  a  daughter,  III.  2,  who  died  aged 
7  years  and  had  perfectly  normal  eyes.    No  consanguinity  recorded.   Bibl.  No.  142. 

Fig.  1112.  Stoeber's  Case.  Absence  of  iris  in  father  and  son.  III.  I,  aged  2  months,  had  bilateral 
aniridia  ;  the  child  had  no  other  defect  and  did  not  appear  to  be  dazzled  by  a  light;  he  was  the  first  born 
child  of  his  parents.  II.  2,  aged  29,  had  had  feeble  vision  since  infancy;  he  had  bilateral  aniridia  and 
posterior  capsular  cataract;  nystagmus  was  present,  also  double  convergent  strabismus ;  the  parents  and 
five  siblings  of  II.  2  had  well  formed  eyes.    No  consanguinity  recorded.   Bibl.  No.  31. 

Fig.  1113.  Henzschel's  Case.  Aniridia  in  a  father  and  in  three  of  his  children.  I.  1,  aged  51,  had  only  a 
rudiment  of  brownish  iris  visible  at  the  lower  margin  of  the  cornea;  he  saw  badly  and  suffered  from 
photophobia.  I.  2  had  normally  developed  eyes.  II.  1,  aged  28,  had  no  iris;  she  saw  badly  and  had  severe 
photophobia.  II.  2,  aged  21,  had  no  iris  and  suffered  from  photophobia;  her  sclerotic  was  very  thin  and  in 
many  places  the  choroid  could  be  seen  through  it;  she  had  a  gerontoxon.  II.  3,  aged  13,  was  also  without 
an  iris.  Two  living  members  of  this  sibship  had  normal  eyes;  seven  siblings  had  died  and  no  information 
is  given  concerning  them.    No  consanguinity  recorded.    Bibl.  No.  17. 

Fig.  1114.  Herrnheiser's  Case.  Complete  absence  of  iris  seen  in  twin  boys  aged  15  years;  in  each  case 
the  foetal  ring,  at  the  corneo-scleral  margin,  had  persisted;  there  were  opacities  in  the  lenses  of  all  the 
four  eyes;  the  lenses  were  in  their  normal  position;  in  only  one-of  the  four  eyes  could  the  papilla  be  seen, 
in  this  case  it  appeared  to  be  smaller  than  the  normal.  Before  the  birth  of  these  boys  the  mother  had 
suffered,  for  a  long  period,  from  some  inflammatory  eye  disease;  the  nature  of  her  trouble  was  vague  but 
her  vision  recovered.    No  consanguinity  recorded.   Bibl.  No.  101. 

Fig.  1115.  Holm's  Case.  Aniridia  in  a  father  and  in  his  two  children.  I.  2  had  bilateral  aniridia;  he 
had  strabismus  and  nystagmus  and  said  he  had  always  seen  badly;  R.  V.  =  L.  V.  <  j^;  it  was  noted  that 
both  bulbs  were  small;  the  corneae  also  were  small,  with  slight  opacities  at  the  limbus  but  clear  central 
areas;  the  anterior  chambers  were  very  shallow;  the  lenses  were  proportional  to  the  size  of  the  eyes,  but 
had  a  marked  forward  curvature  and  showed  anterior  and  posterior  polar  cataracts.  II.  2,  aged  19  months, 
had  complete  bilateral  aniridia;  corneae  were  normal;  lenses  were  clear;  fundi  were  not  examined;  nystag- 
mus was  present.  This  child  died  and  a  post  mortem  examination  of  the  eye  was  made  a  day  after  death; 
a  well-developed  bulb  was  found  but  abnormally  small  lenses  were  noted;  the  lenses  were  clear;  the  ciliary 
body  was  normally  developed;  the  main  interest  of  the  case  was  the  absence  of  a  fovea  centralis  in  the 
retina.  II.  1,  aged  5  years,  was  reported  by  Dr  Schou  to  have  eyes  similar  to  those  of  her  brother.  No  con- 
sanguinity recorded.  Bibl.  No.  240. 

Fig.  1116.  Hamilton's  Case.  Irideremia  in  a  father  and  in  three  of  his  children;  his  fourth  child  had 
coloboma  iridis.  II.  1,  H.  J.,  aged  36  (1905),  had  always  had  defective  vision;  no  iris  was  visible  in  either 
eye;  bilateral  ptosis  and  microphthalmos  were  present;  in  the  right  eye  there  were  numerous  opacities  of 
the  vitreous,  the  disc  was  small  with  ill-detined  margins  and  the  retinal  vessels  small;  in  the  left  eye 
opacities  of  the  lens  prevented  any  view  of  the  fundus;  the  right  field  showed  concentric  contraction  for 
all  colours,  more  marked  on  the  temporal  side;  bilateral  nystagmus  was  present.  III.  3  was  dead  but  was 
said  to  have  had  defective  eyes  like  his  father's.  III.  2,  aged  16  (1905),  had  always  had  defective  vision; 
she  had  bilateral  ptosis  and  nystagmus;  her  right  iris  consisted  of  a  small  peripheral  rim  on  the  outer  side 
only,  the  left  showed  a  somewhat  wider  rim  on  the  inner  side  with  undulations  here  and  there;;  lenses 
were  both  slightly  dislocated  upwards;  several  small  opacities  showed  on  the  anterior  part  of  the  right  lens; 
fields  showed  a  marked  concentric  contraction  for  all  colours.  III.  4,  aged  13  (1905),  had  always  had  bad 
sight;  she  had  very  little  if  any  ptosis;  slight  nystagmus  was  present;  no  iris  was  visible;  lenses  were 
both  dislocated  upwards;  several  small  opacities  were  present  on  the  anterior  surface  of  each  lens;  fields 
showed  concentric  contraction  for  all  colours.  III.  2  and  4  had  no  photophobia.  III.  5  had  a  right 
coloboma  iridis,  nearly  straight  inwards,  with  a  base  equal  to  about  one-fifth  of  the  corneal  margin;  the  left 
showed  a  coloboma  of  about  the  same  size  and  shape,  with  a  narrow  rim  of  iris  at  the  base;  lenses  showed 
several  dot  opacities  on  the  anterior  surface;  no  nystagmus  was  present.  All  these  eases  had  small  and 
ill-developed  globes,  also  high  arched  palates  and  asymmetrical  upper  jaws;  ill.  2  and  4  had  defective 
dental  enamel.  II.  5,  aged  28  (1905),  had  normally  developed  eyes.  II.  5  knew  of  no  consanguinity  in  the 
parents  of  previous  generations  and  of  no  further  cases  of  defective  vision  in  the  stock.  No  consanguinity. 
Bibl.  No.  169,  with  additional  information  obtained  from  Drs  T.  K.  and  C.  W.  Hamilton,  through 
Dr  Rischbicth. 
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Fig.  1117.  CrolVs  Case.  Aniridia  in  seven  and  probably  iu  eleven  members  of  three  generations. 
III.  2,  aged  38,  had  apparently  a  complete  absence  of  iris  in  both  eyes;  R.  V.  =  L.  V.  =  -.y^;  she  had  no 
knowledge  of  her  grandparents  but  reported  that  her  mother,  II.  2,  had  "queer  eyes"  and  cataract  with 
poor  vision;  the  three  brothers  of  II.  2  had  also  "queer  eyes"  and  poor  vision.  II.  2,  3,  4  and  5  had  been 
examined  by  a  physician  at  their  homes,  who  said  that  they  were  all  born  with  peculiar  eyes.  II.  1,  the 
father  of  III.  2,  saw  well.  III.  3,  aged  22,  was  not  seen,  but  from  her  sister's  account  the  recorder 
concluded  that  she  had  bilateral  aniridia  with  poor  vision.  III.  4,  aged  17,  had  bilateral  aniridia  and 
R.  V.  =  L.  V.  =  T2y°Q .  III.  1,  aged  42,  an  Italian,  saw  well  and  so  far  as  he  knew  there  was  no  abnormality 
in  the  eyes  of  any  member  of  his  stock. 

III.  1  and  2  had  five  children  of  whom  IV.  1,  Frank,  aged  10,  had  bilateral  aniridia  and  R.  V.  = 
L.  V^x^thjj  ne  was  backward  at  school.  IV.  2,  George,  aged  8,  had  bilateral  aniridia  and  R.  V.  = 
L.  V.  =  2%°^;  these  two  boys  were  unable  to  go  to  school  alone  and  had  to  be  taught  in  special  classes  on 
account  of  their  bad  sight.  IV.  3,  John,  aged  6,  had  bilateral  aniridia  and  R.  V.  =  L.  V.  = -^q.  IV.  4, 
Stella,  aged  3  years,  had  bilateral  aniridia  and  R.  V.  =  L.  V.  =  x£q-  IV.  5,  Atilla,  a  boy,  aged  5  months, 
showed  no  abnormalities  in  his  eyes.    No  consanguinity  recorded.    Bibl.  No.  280. 

Plate  LXXI.  Fig.  1118.  Clausen's  Case.  Aniridia  in  four  generations.  III.  2,  Minna  K.,  aged  53, 
had  bilateral  aniridia,  excepting  a  slight  rudimentary  tag  of  iris  tissue  in  the  upper  sector  of  the  right  eye; 
both  lenses  showed  cataract,  the  right  lens  was  subluxated  up  and  out;  bilateral  operation  for  cataract 
was  performed,  and  some  vision  was  retained.  IV.  1,  Karl  K.,  son  of  III.  2,  aged  22,  had  bilateral 
aniridia,  also  cataract  and  subluxated  lenses,  up  and  out,  in  each  eye;  after  extraction  of  both  lenses 
R.  V.  with  +  8-0  D.  sph.  =^,  L.  V.  with  +  8-0  D.  sph.  =  ,-%.  III.  1,  Friedrich  M.,  aged  54,  had  R.  V.  = 
fingers  in  front  of  eyes,  L.  V.  =  hand  movements;  the  irides  of  this  man  were  imperfectly  developed,  oval 
lacunae  are  described  in  which  the  stroma  is  absent  and  the  pigment  layer  is  exposed;  both  lenses  showed 
cataract;  anterior  chambers  were  very  deep.  III.  4,  Anna  T.,  had  bilateral  coloboma  iridis  downwards; 
cataracts  were  noted  in  both  lenses.  III.  5,  Maria  St.,  had  bilateral  aniridia,  with  a  slight  tag  of  iris  tissue, 
up  and  in,  showing  in  both  eyes;  she  had  posterior  cortical  cataract  in  both  eyes.    The  paternal  grandfather, 

I.  2,  also  his  brother,  I.  1,  had  aniridia.  I.  2  had  two  daughters  free  from  the  anomaly  and  one  son,  II.  2, 
who  inherited  the  defect.  II.  2  transmitted  defect  to  four  of  his  six  daughters  and  to  one  of  his  three  sons. 
No  consanguinity  recorded.    Bibl.  No.  238. 

Fig.  1119.  Ulianitsky's  Case.  Aniridia  in  four  generations.  III.  4  was  the  patient,  but  other  affected 
members  appear  to  have  been  seen.  The  father,  grandfather,  two  sisters  and  son  of  III.  4  were  all  affected ; 
one  of  his  sister's  children  had  a  narrow  tag  of  iris  above  and  on  the  temporal  side  about  0-5  mm.  wide; 
all  the  affected  members,  except  those  of  the  last  generation,  had  marked  opacities  of  the  anterior  capsule 
of  the  lens;  all  were  said  to  have  subluxated  lenses;  no  case  had  nystagmus;  all  had  corneae  normal  in 
size  and  transparency.  The  abstract  of  this  history  makes  no  mention  of  normal  members  of  the  stock. 
No  consanguinity  recorded.    Bibl.  No.  292. 

Fig.  1120.  Lewis's  Case.  Aniridia  in  four  generations.  H.  B.,  aged  16,  was  examined;  it  is  not  clear 
whether  this  refers  to  IV.  1  or  to  IV.  4;  he  had  bilateral  aniridia  and  horizontal  nystagmus,  his  refraction 
was  +  6  D.  in  the  light,  +  7  D.  in  the  left,  eye.  The  mother  of  H.  B.,  III.  2  or  III.  4,  had  bilateral  aniridia, 
vertical  nystagmus  and  definite  diffuse  lens  opacities  in  both  eyes;  her  father  and  paternal  grandfather, 
also  her  sister  and  brother  were  similarly  affected;  the  sister  had  had  both  lenses  removed  for  cataract, 
with  a  disastrous  result  in  the  left  eye.    IV.  2  had  coloboma  iridis.    No  consanguinity  recorded.    Bibl.  No.  270. 

Fig.  1121.  Gand's  Case.  II.  2  had  bilateral  aniridia,  also  congenital  dislocation  of  the  lenses; 
his  parents  and  his  eight  siblings  were  free  from  the  anomalies;  his  four  children  however  all  presented 
exactly  the  same  anomalies  as  their  father;  one  of  the  four  children,  a  daughter,  was  married  and  had 
a  child  who  presented  the  same  anomalies.  No  further  information  is  given  in  the  abstract  from  which 
this  account  is  taken.    No  consanguinity.    Bibl.  No.  89. 

Fig.  1122.     White's  Case.    Coloboma  iridis  in  a  mother,  aniridia  in  her  three  children  and  one  grandchild. 

II.  2,  aged  54,  had  R.  V.  =f§,  L.  V.  =  -{jy$;  she  had  bilateral  coloboma  iridis;  in  the  right  eye  the  cleft 
was  complete,  directed  upwards  and  outwards,  in  the  left  eye  it  was  partial,  downwards  and  outwards; 
she  had  no  coloboma  of  the  choroid ;  both  lenses  showed  slight  opacities.  II.  2  reported  that  her  father 
had  good  eyes,  her  mother  became  blind  with  cataract  at  the  age  of  72;  one  of  her  sisters  had  bad  eyes. 

III.  2,  aged  26  (1917),  had  R.  V.  =  j^v,  with  correction  of  -  4-5  D.  sph.  =  §£;  her  left  eye  was  almost 
blind ;  the  right  eye  had  only  a  slight  fringe  of  iris  at  the  lower  border,  the  lens  was  slightly  ectopic  and 
showed  some  opacities;  there  was  no  iris  in  the  left  eye;  the  lens  was  full  of  small  opacities  and  was 
ectopic,  its  lower  margin  being  several  millimetres  above  the  lower  edge  of  the  cornea.  III.  3,  aged  20,  was 
a  cretin,  she  had  no  irides,  her  lenses  were  ectopic  and  she  had  nystagmus.  III.  4,  aged  18,  had  no  irides; 
both  lenses  were  ectopic,  the  upper  edges  being  nearly  level  with  the  centre  of  the  cornea;  the  right  eye 
had  a  clouded  cornea,  the  left  cornea  was  clear;  L.  V.  =T2o°T)  w^n  +  10  D.  sph.    III.  2  had  a  daughter, 

b.  t.  68 
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aged  in  months,  who  had  no  irides  and  whose  right  lens  was  very  slightly  displaced  upwards.  Other  members 
of  this  t'.imiU  were  said  to  have  similar  defects  but  they  had  not  been  seen  by  the  recorder.  No  consanguinity 
recorded.    Bibl.  No.  223. 

Fig.  1 12.'?.  Drinktvater's  Case.  This  history  was  originally  described  at  a  meeting  of  the  North  Wales 
Branch  of  the  British  Medical  Association  in  1907;  in  1923  the  recorder,  with  some  difficulty,  kindly 
d  the  mother,  II.  3,  of  the  affected  sibship,  III.  3 — 13,  and  obtained  further  information  of  the  family. 
11.  .">,  with  aniridia,  had  normal  parents  and  was  the  only  member  of  her  sibship  to  show  the  anomaly; 
she  had  two  normal  daughters  by  her  first  husband,  II.  2,  who  was  17  years  her  senior;  by  her  second 
husband  she  has  had  eleven  children,  of  whom  eight  have  aniridia.  III.  6  and  III.  9  are  said  to  be 
practically  blind;  they  were  in  a  blind  school  to  which  III.  11  was  also  shortly  to  be  admitted. 
The  husband,  II.  4,  was  in  an  asylum  for  two  years  before  his  death  in  1923.  No  further  details  of  cases 
are  given.    No  consanguinity  recorded.    From  notes  kindly  provided  by  the  recorder. 

Fig.  1124.  D'Ewart's  Case.  Attention  was  first  called  to  the  aniridia  in  this  family  by  Dr  D'Ewart 
who  noted  the  condition  in  his  patient,  III.  10,  suffering  from  gastro-enteritis,  and  in  the  mother  of 
this  child.  Dr  D'Ewart  kindly  put  me  in  touch  with  Dr  Nora  Smith  of  the  Public  Health  Office  in 
Manchester,  to  whom  I  am  greatly  indebted  for  further  details  of  the  family. 

II.  6  first  visited  the  Royal  Eye  Hospital,  Manchester,  when  she  was  aged  6  weeks;  her  mother  was 
told  that  she  had  "absent  iris";  she  can  now  just  see  shapes  and  distinguish  colours;  she  says  that  her 
defect  arose  in  answer  to  her  mother's  prayer  that  her  husband,  I.  1,  should  have  a  great  shock,  to  lead 
him  to  bring  his  conduct  into  line  with  her  requirements.  The  father  of  II.  6  had  good  sight;  he  drank, 
and  died,  aged  49,  of  pneumonia.  The  mother  of  II.  6  had  good  sight  and  died,  aged  59,  from  bronchitis. 
I.  1  and  2  had  seven  children,  of  whom  II.  2,  Agnes,  aged  43  (1931),  has  good  sight;  she  is  married  and 
has  normal  children.  II.  3,  Thomas,  aged  40  (1931),  sees  well  and  has  normal  children.  II.  6  is  not  very 
intelligent;  she  has  been  twice  married ;  by  her  first  husband  she  had  two  children,  of  whom  1 II.  3,  Jessie  O., 
aged  15,  is  in  Henshaw's  Institution  for  the  Blind;  she  is  suffering  from  congenital  absence  of  the  iris  in 
both  eyes,  and  has  marked  nystagmus;  R.  V.  =  ■£$,  with  —  ID.  sph.  -  2*5  D.  cyl.  =  .-!''f,  L.  V.  =  /g-,  with 
—  2D.  cyl.  =  2T-  HI.  4,  Thomas  G.,  was  examined  by  the  school  medical  officer  and  found  to  have  no  defect. 
By  her  second  husband,  II.  6  has  had  six  children,  of  whom  III.  5  and  6  were  examined  and  found  to 
have  no  abnormality  of  the  eyes  and  no  refractive  error.  III.  7,  aged  5,  is  in  a  sunshine  home  for  blind 
babies  at  Southport;  a  report,  sent  by  the  courtesy  of  the  ophthalmic  surgeon,  states  that  bilateral  aniridia 
is  associated  with  coloboma  of  the  lens  and  with  a  large  coloboma  of  the  choroid;  this  child  can  see  objects 
but  the  prospects  of  amelioration  are  poor.  III.  8,  William  B.,  aged  3,  is  in  the  same  home  as  his 
I  ii<  it  her,  III.  7;  he  also  has  bilateral  aniridia  but  has  normal  lenses  and  no  choroidal  defect;  from  the 
ophthalmic  surgeon's  report  the  vision  of  this  boy  should  be  fairly  good  in  each  eye;  his  fundi  are  said  to 
be  of  the  normal  myopic  type  with  pale  discs.  III.  9,  Frederick  B.,  aged  2  years,  is  said  to  have  normal 
sight.  III.  10,  Florence  B.,  seen  aged  8  months,  was  said  by  Dr  D'Ewart  to  be  in  a  pitiable  condition, 
even  the  subdued  light  of  the  ward  causing  acute  discomfort;  this  child  died  before  admission  to  one  of 
the  homes  for  blind  babies. 

Other  siblings  of  Mrs  B.,  II.  6,  include  II.  8  who  was  still-born;  II.  2  states  that  this  boy's  eyes  were 
examined  at  birth  and  he  was  found  to  be  suffering  from  the  same  defect  as  Mrs  B.  II.  9,  Joseph,  is  said 
to  have  had  normal  sight;  he  was  killed  during  the  War  at  the  age  of  18  years.  II.  10  died,  aged  1  year, 
from  whooping  cough;  his  eyes  are  said  to  have  had  the  same  defect  as  those  of  Mrs  B.  II.  11,  James, 
aged  27,  is  said  to  have  normal  eyesight;  he  is  married  and  has  normal  children.  No  consanguinity 
recorded.  Bibl.  No.  290,  with  additional  information  through  Dr  Nora  Smith  and  the  Secretary-General 
to  the  National  Institute  for  the  Blind. 

Fig.  1125.  Gutfreund's  Case.  II.  2,  aged  30,  had  seen  badly  since  his  youth;  he  now  saw  very  badly 
owing  probably  to  vascularised  opacities  in  each  cornea;  the  right  eye  showed  a  complete  absence  of  iris, 
the  left  eye  had  a  small  tag  of  iris  in  a  position  upwards  and  outwards.  No  similar  affection  had  been 
known  to  occur  in  the  antecedents  of  II.  2.  The  daughter  of  II.  2,  aged  11  months,  had  a  complete  absence 
of  iris  in  the  right  eye,  the  left  eye  showed  a  small  rudiment  of  iris  in  the  outward  direction;  she  had 
horizontal  nystagmus;  corneae  were  clear;  lenses  were  normal;  vision  was  not  demonstrably  lowered. 
No  consanguinity  recorded.    Bibl.  No.  183. 

Fig.  1126.  Cross's  Case.  II.  2,  aged  48,  had  no  trace  of  iris  tissue;  she  had  always  been  practically  blind ; 
her  eyeballs  were  normal  in  size;  both  lenses  were  cataractous.  There  was  no  history  of  eye  trouble  in 
the  parents  of  this  patient  but  two  of  her  three  children  showed  inherited  defect.  III.  1,  aged  8|  years, 
had  R.  V.  =  L.  V.  =  j'g-;  her  left  iris  had  a  large  coloboma  outwards;  the  right  eye  showed  "a  peculiar 
absence  of  the  choroidal  portion  of  the  iris,  so  that  the  exposed  uvea  looked  as  if  it  were  a  portion  of  a 
peculiar  shaped  pupil";  the  second  child,  II.  2,  had  normal  eyes.  II.  3  had  very  imperfect  irides  completely 
wanting  below ;  any  iris  present  elsewhere  was  so  narrow  that  the  edges  of  the  lenses  could  easily  be  traced ; 
the  child  was  practically  blind.    No  consanguinity  recorded.    Bibl.  No.  122. 
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Fig.  1127.  Gifford's  Case.  II.  1,  aged  34,  had  congenital  aniridia;  both  lenses  showed  anterior  and 
posterior  cortical  opacities;  vision  had  failed  rapidly  during  the  last  year.  No  information  is  given  of  the 
parents  of  II.  1;  we  are  told  however  that  one  sister,  one  half  sister,  one  half  brother  and  one  niece  were 
affected  by  the  same  condition.    No  consanguinity  recorded.    Bibl.  No.  267. 

Fig.  1128.    Lindberg's  Case.    1.  1  and  2  are  reported  to  have  had  no  eye  or  other  anomalies;  their  son, 

II.  2,  seen  aged  44,  had  phthisis  bulbi  in  the  right  eye;  the  left  eye  presented  a  segment  of  ill-developed 
iris  to  the  upper  and  inner  sides,  in  which  a  rudimentary  pupil,  up  and  in,  could  be  seen;  a  congenital 
anterior  polar  cataract  was  noted,  also  punctiform  opacities  diffusely  scattered  in  the  lenses ;  L.  V.  =  finger 
counting  at  2'5  m. ;  this  patient  had  nystagmus;  no  fovea  centralis  could  be  detected ;  no  yellow  colour  at  the 
macula  could  be  seen  by  red  free  light.  A  brother,  II.  3,  aged  36,  with  strabismus,  had  clear  lenses  and  no 
defect  of  the  iris  or  retina;  he  had  however  a  cleft  palate.  II.  2  had  four  children,  of  whom  III.  1,  aged  14, 
had  bilateral  complete  aniridia;  he  had  congenital  cataract  in  both  lenses  together  with  punctate  diffuse 
opacities;  fundi  could  not  be  seen;  divergent  strabismus,  nystagmus  on  fixation,  ptosis  and  embryontoxon 
are  also  noted.  III.  2,  aged  13,  had  bilateral  complete  aniridia;  the  fovea  centralis  was  absent  in  each  eye; 
lenses  were  similar  to  those  of  III.  1  but  less  severely  affected;  it.  V.  =  L.  V.  =/ff;  nystagmus,  ptosis  and 
embryontoxon  are  noted  ;  this  girl  further  had  a  cleft  palate  and  a  gross  systolic  cardiac  bruit.  III.  3, 
aged  10,  had  R.  V.  =  L.  V.  —  |  and  appeared  to  be  completely  normal.  III.  4,  aged  9,  had  bilateral  con- 
genital cataract;  K.  V.  =  t,  L.  V.  =  -£$',  slight  nystagmus  was  noted;  corneae,  sclerae,  anterior  chambers, 
fields  and  tension  were  normal;  the  irides  were  mal-developed  in  that  the  anterior  layers  were  absent;  the 
right  pupil  was  somewhat  larger  than  the  left,  both  reacted  well  to  light  and  convergence ;  normal  discs 
and  an  absence  of  the  fovea  centralis  were  noted  in  each  eye. 

The  mother,  II.  1,  aged  45,  was  normal  with  R.  V.  =  L.  V.  =£.  No  consanguinity  recorded.  Bibl. 
No.  250. 

Fig.  1129.  Bernard's  Case.  II.  1,  aged  7  years,  was  seen  to  have  bilateral  not  quite  complete  aniridia ; 
peripheral  opacities  were  noted  in  both  lenses,  also  an  anterior  polar  cataract  in  the  left  eye  only ;  R.  V.  =  T25 , 
L.  V.  =  Jy ;  only  the  right  fundus  could  be  seen,  it  was  normal  though  the  disc  was  a  little  pale;  nystagmus 
was  not  present;  teeth  were  normal  and  the  child  was  healthy  and  intelligent.  III.  1  was  the  only  child 
of  her  mother,  II.  2,  who  had  complete  bilateral  aniridia.  II.  2  had  had  an  operation  for  cataract  on  both 
eyes;  R.  V.  =  T5^  with  +  14  D.,  L.  V.  =  T4^  with  +  12  D. ;  fundi  were  normal;  nystagmus  was  not  present;  this 
woman  was  healthy  and  of  normal  intelligence.  The  parents  of  II.  2  had  good  sight ;  she  had  one  brother 
and  one  sister  with  normal  eyes;  one  brother,  II.  5,  was  still-born.  No  consanguinity  recorded.  Bibl. 
No.   265. 

Fig.  1130.  Prichard's  Case.  III.  1  had  bilateral  aniridia;  the  child  was  very  ill  and  probably  died;  the 
mother  was  a  servant  in  the  house  of  the  father  and  the  child  was  illegitimate;  the  father's  mother  and  two 
of  his  brothers  had  very  defective  sight  and  the  child's  mother  stated  that  their  eyes  exactly  resembled  those 
of  the  child;  she  said  that  the  father  had  dark  but  perfect  eyes;  the  mother,  II.  1,  was  healthy  with  blue 
eyes.    The  history  must  be  regarded  as  rather  uncertain.    No  consanguinity  recorded.    Bibl.  No.  34. 

Fig.  1131.  Pflugk's  Case.  II.  2,  a  female  with  congenital  aniridia,  had  four  children,  of  whom  the  first 
and  third  had  the  same  anomaly  but  were  now  dead;  the  second  child  was  living  and  had  aniridia;  the 
fourth  child  had  normal  eyes.  The  parents  of  II.  2  had  normal  eyes.  No  consanguinity  recorded.  Bibl. 
No.  190. 

Fig.  1132.  Caudron's  Case.  Aniridia  in  four  generations.  III.  2  sought  aid  for  cataract;  in  the  right 
eye  she  had  corneal  opacities,  no  trace  of  iris,  the  lens  completely  opaque  and  ocular  tension  raised  to  +  2 ; 
she  had  no  perception  of  light;  the  left  eye  had  corneal  opacities,  a  slight  trace  of  iris  was  visible  on  the 
nasal  and  on  the  temporal  side,  the  lens  was  completely  opaque,  tension  was  normal;  the  patient  said  she 
had  always  had  very  bad  vision;  she  had  slowly  lost  the  sight  of  the  left  eye  during  recent  years.  III.  2 
had  two  children  who  died  soon  after  birth;  she  had  no  knowledge  regarding  their  eyes.  III.  3  had  normal 
eyes.  III.  4  had  aniridia;  she  had  had  ten  children,  of  whom  six  had  died  young  and  nothing  was  known 
of  their  eyes;  of  the  four  surviving  children,  three  had  no  iris.    The  mother  and  maternal  grandfather  of 

III.  2 — 4  also  had  aniridia.    No  consanguinity  recorded.    Bibl.  No.  91. 

Fig.  1133.  Dwyer's  Case.  Fifteen  cases  of  aniridia  in  five  generations.  The  recorder  appears  to  have 
seen  perhaps  nine  of  these  cases,  but  gives  no  detailed  account  of  the  condition  in  individuals;  he  states 
that  on  casual  inspection  there  appeared  to  be  a  total  absence  of  iris  but  that  probably  tags  of  the  structure 
were  present;  photophobia  and  nystagmus  were  marked  in  the  cases  seen  and  vision  was  evidently  defective, 
for  one  child  was  in  a  school  for  the  blind,  two  other  children  were  attending  school  with  little  benefit;  all 
the  adult  cases  had  corneal  opacities.    No  consanguinity  recorded.    Bibl.  No.  255. 

Fig.  1134.  Nunneleys  Case.  II.  3,  aged  8  years,  was  seen  to  have  total  absence  of  iris;  corneae  and  lenses 
were  clear  and  sight  at  this  time  was  good ;  twelve  months  later  the  right  lens  had  become  opaque.  The 
eyes  of  II.  1  were  small,  soft  and  ill  developed;  her  irides  were  thin,  dull,  and  reacted  sluggishly;  the  pupils 
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were  displaced  considerably  from  the  centre  towards  the  nasal  side.  II.  2  presented  anomalies  similar  to 
those  of  II.  1,  to  a  less  remarkable  extent.  The  eyes  of  the  parents  were  healthy  ;  there  was  no  history  of 
di  fective  eyesight  in  other  relations.    No  consanguinity  recorded.    Bihl.  No.  62. 

Fig.  1  135.  Bernard's  fuse.  II.  3,  aged  9  years,  had  bilateral  aniridia;  he  had  slight  posterior  cortical 
opacities  in  his  lenses;  fundi  were  normal  though  the  discs  were  very  pale;  horizontal  nystagmus  was  noted. 
Two  siblings  of  II.  3  had  normal  eyes,  two  had  aniridia;  his  mother  had  had  one  miscarriage.  The  father 
of  II.  '■'•  was  normal;  the  mother,  1.  2,  had  aniridia,  posterior  cortical  cataracts  and  some  peripheral  opacity  of 
the  corneae;  the  fundi  of  I.  2  were  normal  though  the  discs  wore  a  little  pale;  she  had  slight  horizontal 
nystagmus.    No  consanguinity  recorded.    Bibl.  No.  265. 

Fig.  1136.  Van  Duyse's  Case.  Aniridia  in  a  mother  and  in  two  of  her  three  children.  I.  1,  aged  37,  had  so 
far  as  one  could  see  complete  aniridia  ;  there  was  a  slight  opaque  pericorneal  area;  anterior  polar  cataracts 
were  present  in  the  lenses,  also  some  equatorial  cortical  opacities;  fundi  were  normal;  nystagmus  was  noted. 
II.  1,  aged  10,  is  described  as  "simple"  and  is  said  to  have  been  the  same  as  her  mother  in  this  respect;  ap- 
parently her  eyes  were  normal.  II.  2  died,  aged  14  months,  in  convulsions ;  he  had  a  total  absence  of  iris. 
II.  3  died,  aged  9  months,  of  gastro-enteritis ;  he  had  tags  of  iris  here  and  there,  unequally  developed  and 
containing  no  sphincter  or  dilator  muscles.    No  consanguinity  recorded.    Bibl.  No.  177. 

Fig.  1137.  Lewis's  Case.  A  child,  aged  11  months,  had  bilateral  aniridia  with  lowered  vision  and  photo- 
phobia; the  father  of  the  child  had  a  congenital  bilateral  coloboma  iridis  on  the  nasal  side.  The  child  was 
well  developed  in  other  respects.    No  consanguinity  recorded.    Bibl.  No.  216. 

Fig.  1138.  De  Benedetti's  Case.  Three  siblings  all  had  bilateral  congenital  aniridia;  all  three  saw  very 
badly ;  in  the  six  eyes  the  lenses  were  luxated  upwards  and  secondary  glaucoma  had  occurred ;  a  fourth  brother 
had  good  vision  and  normal  eyes  except  for  a  coloboma  iridis.  The  father  of  this  sibship  had  been  blind 
for  many  years  and  had  the  same  structural  anomalies.    No  consanguinity  recorded.    Bibl.  No.  92. 

Fig.  1139.  Dumont's  Case.  II.  4,  aged  21,  had  bilateral  complete  aniridia  and  congenital  luxation  of  the 
lenses;  the  same  affection  was  presented  by  his  father  and  by  three  of  his  six  siblings.  No  consanguinity 
recorded.    Bibl.  No.  93. 

Fig.  1140.  Velhayen's  Case.  I.  1,  aged  49,  had  a  congenital  coloboma  iridis  in  the  right  eye,  directed 
inwards  and  upwards;  there  was  a  small  rudiment  of  iris  tissue  at  the  corneal  margin  of  the  cleft;  the 
pupil  reacted  normally;  the  left  eye  showed  a  notch  at  the  pupillary  margin  of  the  iris  in  a  position  corre- 
sponding to  that  of  the  coloboma  in  the  right  eye.  II.  1,  an  imbecile  daughter  of  I.  1,  aged  17,  had  in  each 
eye  a  small  tag  of  iris  only,  situated  at  the  outermost  periphery;  her  lenses,  normal  in  size,  had  anterior 
polar  cataracts.  R.  V.  =  T2g,  L.  V.  =  ^;  nystagmus  was  very  marked.  II.  2,  aged  9,  had  no  demonstrable  trace 
of  iris;  he  also  had  anterior  polar  cataracts  which  were  less  developed  than  those  of  his  sister;  R.  V.  with 
correction  =  ^L,  L.  V.  =TV    No  consanguinity  recorded.    Bibl.  No.  252. 

Fig.  1 141.  Treacher  Collins's  Case.  David  B.,  aged  7  months,  had  a  congenital  absence  of  both  irides,  also 
anterior  polar  opacities  in  both  lenses;  the  child  saw  light  but  took  no  notice  of  objects.  The  mother  of 
i  he  child  had  congenital  absence  of  both  irides;  she  had  a  leucoma  of  the  right  cornea  following  ulceration 
and  a  staphylomatous  condition  of  the  sclerotic;  her  right  eye  was  excised.  No  consanguinity  recorded. 
Bibl.  No.  111. 

Fig.  1142.  Waardenburg's  Case.  Aniridia  in  a  father  and  his  two  children.  1.  1,  aged  37,  had  aniridia;  his 
vision  was  very  poor  owing  to  opaque  ectopic  lenses  which  moreover  were  small;  nystagmus  was  noted. 
II.  1,  aged  9,  had  aniridia  in  the  left  eye,  coloboma  iridis  in  the  right;  she  had  congenital  cataract  in  the 
left  lens;  nystagmus  was  present.  II.  2,  aged  6,  with  bilateral  aniridia  had  congenital  cataract  and  nystag- 
mus.  No  consanguinity.    Bibl.  No.  233. 

Fig.  1143.  Cnnha's  Case.  II.  1,  aged  6  years,  had  congenital  bilateral  aniridia,  strabismus,  opacities 
in  the  lenses  and  bad  vision;  her  mother,  I.  1,  presented  the  same  conditions.  No  consanguinity  recorded. 
Bibl.  No.  281a. 

Fig.  1144.  rrichard's  Case.  A  mother,  with  good  sight  and  normal  iris  in  the  left  eye,  had  coloboma 
iridis  downwards  in  the  right  eye;  her  child  had  a  coloboma  iridis  horizontally  outwards  in  the  right  eye, 
in  which  the  internal  side  of  the  cornea  was  opaque;  in  the  left  eye  the  child  had  aniridia  and  a  large 
central  opacity  in  the  cornea.    No  consanguinity  recorded.    Bihl.  No.  3  I. 

Fig.  1145.  Jider  and  Batten's  Case.  II.  1,  aged  21,  had  no  trace  of  iris  in  either  eye;  her  lenses  were 
displaced  upwards  and  only  the  lower  half  of  each  lens  could  be  seen;  the  right  lens  was  opaque  and  the 
left  partially  so;  in  the  right  eye  T.  =  +1,  there  was  no  perception  of  light;  in  the  left  eye  T.  =  +  2, 
V.  perception  of  light;  the  patient  had  never  seen  with  the  right  eye  but  could  see  to  go  about  with  the 
left  eye  until  the  age  of  13;  she  had  four  siblings  who  were  free  from  congenital  defects;  operation  was 
performed  for  glaucoma. 
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I.  1,  at  the  age  of  59,  complained  of  severe  pain  in  her  right  eye;  the  eye  was  removed  for  panophthal- 
mitis and  glaucoma  following  an  injury  three  weeks  before  the  record ;  the  right  eye  had  a  narrow  band  of  iris 
bordered  by  pigment,  varying  in  width  and  at  one  point  almost  completely  absent;  the  edge  of  the  lens,  which 
was  opaque,  was  slightly  irregular;  in  the  left  eye  there  appeared  to  be  a  complete  absence  of  iris  and  consider- 
able opacity  of  the  lens,  partly  of  the  anterior  polar  variety  and  partly  deep  seated ;  V.  was  less  than  /^ ; 
T.  =  normal.  There  was  no  history  of  bad  vision  in  any  other  member  of  the  family;  the  eyes  of  the  only 
grandchild  of  I.  1  had  normal  irides.    No  consanguinity  recorded.    Bibl.  Nos.  146,  156. 

Fig.  1146.  Knape's  Case.  Bilateral  congenital  aniridia  in  father  and  son;  the  condition  was  incomplete 
in  the  father,  complete  in  the  son;  lenticular  opacities  were  present  in  both  cases.  No  consanguinity  recorded. 
Bibl.  No.  166. 

COLOBOMA  IBIDIS 

Fig.  1147.  Ridley  s  Case.  I.  1  had  normal  eyes.  I.  2  had  in  the  right  eye  a  partial  coloboma  iridis  and 
opacities  in  the  lens;  in  the  left  eye  she  had  a  coloboma  iridis  upwards  and  outwards,  a  large  posterior  polar 
cataract  and  an  excenti'ic  pupil.  1.  1  and  2  had  a  child,  aged  1  year  8  months,  who  had  normally  formed  lids 
but  only  tiny  constantly  moving  rudimentary  stumps  in  both  orbits;  when  first  seen,  a  month  earlier,  though 
the  lids  were  normal,  no  sign  of  even  a  rudimentary  eye  was  present  in  either  orbit.  No  consanguinity 
recorded.    Bibl.  No.  163. 

Fig.  1 148.  von  Hoffmann's  Case.  II.  1  had  a  complete  coloboma  in  both  eyes,  affecting  presumably  choroid 
and  iris;  his  sister  on  the  other  hand  had  coloboma  of  the  choroid  with  a  normally  developed  iris  in  each 
eye.    No  consanguinity  recorded.    Bibl.  No.  52. 

Fig.  1149.  Ring's  Case.  Microphthalmos,  coloboma  iridis  and  posterior  polar  cataract  in  a  mother  and 
two  children.  The  mother,  I.  1,  was  aged  35;  in  one  eye  she  had  a  definite  coloboma  iridis,  the  other  iris 
showed  a  pronounced  notch  below  and  in;  a  child  who  had  died  a  month  previous  to  the  record  had  shown 
a  precisely  similar  appearance;  a  second  child  exhibited  a  definite  notching  in  each  iris;  in  all  three  cases 
opacities  in  the  lens  prevented  any  examination  of  the  fundus.  No  further  information  is  given  in  the 
abstracts  of  the  paper.    No  consanguinit}'  recorded.    Bibl.  Nos.  222,  223. 

Plate  LXXII.  Fig.  1150.  Attlee's  Case.  Coloboma  iridis  in  a  mother  and  her  child;  in  the  mother 
the  cleft  was  directly  upwards ;  in  the  child  it  was  upwards  and  outwards  in  each  eye,  more  directly  upwards 
in  one  eye  than  in  the  other.    No  consanguinity  recorded.    Bibl.  No.  213. 

Fig.  1151.  Fichte's  Case.  Unilateral  coloboma  iridis,  downwards  and  slightly  inwards,  in  the  left  eye 
of  a  female  aged  16  years;  one  of  her  siblings  was  said  to  be  similarly  affected,  but  was  not  seen,  and  it  is 
not  clear  whether  the  defect  was  also  unilateral  in  this  case;  no  information  is  given  of  the  parents.  No 
consanguinity  recorded.    Bibl.  No.  36. 

Fig.  1152.  Bloc's  Case.  (Taken  from  Pellier  de  Quengsy.)  Coloboma  iridis  in  a  man  and  in  two  of  his 
five  children.  I.  1  was  seen  to  have  elongated  and  almost  immobile  pupils;  one  of  his  sons  had  also  oblong 
pupils;  one  of  his  daughters  had  only  one  oblong  pupil;  three  of  his  children  were  free  from  the  anomaly. 
"Plusieurs  parents  de  cet  homme  ont  le  meme  vice  de  conformation."  No  consanguinity  recorded.  Bibl. 
No.  12,  p.  436. 

Fig.  1153.  Gescheidt's  Case.  Coloboma  iridis  in  a  father  and  in  the  youngest  of  his  five  children, 
a  female  aged  6  months.    No  consanguinity  recorded.    Bibl.  No.  23. 

Fig.  1154.  Erdmann's  Case.  Coloboma  iridis  in  a  father  and  in  two  of  his  six  children;  the  family 
consisted  of  four  boys,  of  whom  two  were  affected,  and  two  girls  who  were  unaffected.  No  consanguinity 
recorded.    Bibl.  No.  14a. 

Fig.  1155.  Hessin's  Case.  Coloboma  iridis  in  five  members  of  a  sibship  of  ten;  the  parents  had  normal 
eyes;  no  eye  anomaly  was  known  to  have  occurred  in  earlier  generations.  II.  1  was  dead;  he  had  been 
normal  so  far  as  was  known.  II.  2  had  colobomata  of  the  left  iris  and  choroid  only ;  irides  were  brown. 
II.  3,  with  light  irides,  had  bilateral  colobomata  of  the  iris  and  choroid.  II.  4,  6,  9  and  10  had  normally 
developed  eyes.  II.  5  was  dead;  he  had  bilateral  coloboma  of  the  iris.  II.  7  with  brown  irides  had  coloboma 
iridis  on  the  right  side  only.  II.  8  with  light  irides  had  bilateral  colobomata  of  the  iris  and  choroid.  No 
consanguinity  recorded.    Bibl.  No.  207. 

Fig.  115G.  De  Beck's  Case.  Coloboma  iridis  in  six  females  and  three  males  of  four  generations.  I.  1,  a 
clergyman,  had  good  eyes;  his  wife  lived  to  over  90  years  of  age  and  saw  well;  these  parents  had  eight 
children,  of  whom  five  had  coloboma  iridis.  II.  10,  Jeremiah  P.,  seen  aged  80,  had  bilateral  coloboma  iridis, 
directed  down  and  slightly  in,  about  as  wide  as  an  ordinary  pupil,  with  the  sides  parallel  and  reaching  to 
the  corneal  margin;  pupils  reacted  to  light  rather  sluggishly;  vision  had  always  been  extremely  poor  and 
was  now  practically  nil ;  corneal  diameters  measured  10  mm.;  in  the  right  eye  tension  was  low,  the  iris  atrophic 
and  adherent  to  the  remnant  of  a  shrunken  cataractous  lens;   the  left  eye  was  in  a  state  of  phthisis  bulbi. 
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II.  2  had  normal  eyes.  II.  4  had  coloboma  iridis,  down  and  in,  in  both  eyes,  also  a  probable  dislocation  of 
the  lens;  pupils  reacted  to  light;  vision  had  been  bettor  than  that  of  II.  10,  hut  was  apparently  not  good. 
II.  G  had  eyes  almost  identical  with  those  of  IF.  10.  II.  8  and  II.  12  had  good  sight.  II.  13  died  aged  20; 
she  was  said  to  have  had  very  had  sight,  with  nystagmus,  and  to  have  had  eyes  very  like  those  of   II.  10. 

II.  14  had  hilateral  coloboma  iridis  downwards,  not  reaching  quite  to  the  corneal  margin;  she  died  aged  C, 
a  n.l  appears  to  have  had  good  vision. 

The  norma]  son,  I II.  1,  of  II.  2,  married  a  normal  daughter  of  II.  4;  these  first  cousins  had  four  normal 
children,  of  whom  IV.  4,  the  second  born,  had  a  child,  V.  G,  with  coloboma  iridis;  the  defect  thus  reappearing 
after  two  generations  of  normal  individuals. 

II.  G  had  two  children,  of  whom  III.  6  had  hilateral  coloboma  iridis  similar  to  that  of  her  mother.  II.  8 
had  five  children  with  normal  eyes,  of  whom  four  died  in  childhood.  III.  9  died  young.  III.  10  had 
bilateral  coloboma  iridis,  down  and  in;  in  the  left  eye  the  cleft  was  complete,  in  the  right  it  did  not  extend 
quite  to  the  periphery;  vision  was  very  good;  irides  brown;  pupils,  slightly  displaced  downwards,  reacted 
well.  1 II.  10  had  one  child,  IV.  8,  aged  15,  who  had  the  same  defect  as  his  mother;  he  had  good  health  in 
other  respects.    Consanguinity.    Bibl.  Nos.  88,  115. 

Fig.  1157.  Snell's  Case.  Coloboma  iridis  in  five  generations;  aniridia  in  two  individuals  of  the  stock. 
In  all  cases  the  coloboma  was  confined  to  the  iris,  the  choroid  remaining  unaffected ;  the  position  of  the 
clefl  was  similar  in  all  cases  but  the  extent  of  the  defect  varied  considerably.  The  recorder  had  examined 
most  of  the  all'ected  members  of  the  pedigree  also  many  of  their  normal  relations.  Two  affected  sisters,  I.  4 
and  6,  had  three  normal  brothers.  T.  4  had  three  sons  and  a  daughter,  of  whom  only  the  daughter,  II.  5, 
showed  the  defect.  II.  5  was  twice  married;  by  her  first  husband  she  had  one  son,  III.  2,  who  had  a  large 
coloboma  iridis  in  each  eye,  that  in  the  right  eye  being  the  larger  and  involving  nearly  a  third  of  the  iris; 
the  situation  of  the  cleft  in  each  eye  was  outwards  and  downwards.  By  her  second  husband  II.  5  had  five 
children,  of  whom  two  sons  and  one  daughter  had  coloboma  iridis;  one  affected  son,  III.  5,  had  three  normal 
sons  and  one  daughter  with  aniridia;  the  affected  daughter,  III.  7,  bad  one  normal  son.  III.  2  had  six 
children,  of  whom  two  sons  and  one  daughter  were  affected;  of  these  IV.  1,  aged  35,  had  a  defect  which  was 
larger  in  the  left  than  in  the  right  eye;  she  had  no  children.  IV.  3,  aged  27,  had  one  daughter  who  had 
complete  bilateral  aniridia.    IV.  5,  aged  24,  had  a  daughter,  aged  3  months,  with  coloboma  iridis.    IV.  7, 

9  and  10  were  normal  and  two  of  them  had  normal  children.  III.  3  died  aged  3  years.  III.  9  and  10, 
normal  children  of  II.  2,  had  unaffected  offspring.    No  consanguinity  recorded.    Bibl.  No.  187. 

Fig.  1 158.  Shannon's  Case.  III.  2,  Ella  T.,  aged  8,  had  small  pear-shaped  corneae  measuring  about  8  mm.  by 

10  mm.,  with  apex  down  and  in ;  she  had  complete  bilateral  coloboma  iridis ;  R.  V.  =  L.  V.  =  T^ ;  marked  hori- 
zontal nystagmus  was  noted  ;  media  were  clear ;  the  fundi  showed  large  oval  colobomata  of  the  choroid,  involving 
the  optic  nerve;  the  site  of  the  disc  was  indeterminate;  in  other  respects  this  child  was  normal.  III.  3, 
Emma  T.,  aged  7,  bad  R.  V.  =  fingers  at  6  feet,  L.  V.  =  §§ ;  the  right  eyehall  was  small,  the  cornea  pear-shaped, 
with  apex  down  and  in,  measuring  8mm.  by  10mm.;  the  left  eyeball  was  of  normal  size;  both  eyes  had  a 
coloboma  iridis,  directed  down  and  in,  reaching  to  the  corneal  periphery;  iris  markings  were  indistinct;  the 
right  eye  was  convergent;  the  R.  fundus  showed  an  extensive  coloboma,  involving  the  retina,  choroid  and 
optic  nerve;  the  L.  fundus  showed  a  less  extensive  coloboma  of  the  choroid,  not  involving  the  optic  nerve. 

III.  4,  Mary  T.,  aged  6,  had  eyes  of  normal  size  and  no  squint;  R.  V.  =  fingers  at  3-5  feet;  L.  V.  =  |£;  she 
had  hilateral  colohoma  iridis,  of  key-hole  type,  reaching  to  the  corneal  margin;  the  R.  fundus  showed  an 
extensive  coloboma  of  the  choroid  involving  the  whole  disc;  coloboma  of  the  L.  choroid  extended  to  the 
lower  margin  of  the  disc.  III.  5,  Hazel  T.,  aged  4,  had  R.  V.  =  L.  V.  =  |£ ;  she  had  bilateral  coloboma  iridis ; 
on  the  right  side  a  narrow  bridge  of  iris  tissue  stretched  across  the  lower  third  of  the  coloboma,  which  was  of 
key-hole  type  and  complete;  on  the  left  side,  the  coloboma  was  pear-shaped,  complete,  and  pointed  directly  down- 
wards; hilateral  coloboma  of  the  choroid  did  not  involve  the  disc.  III.  6,  Charlotte,  aged  15  months,  was 
a  healthy  child  with  no  ocular  defects.  II.  5,  Charles  T.,  aged  30,  the  father  of  III.  2 — 6,  was  a  farmer, 
with  excellent  general  health  but  defective  vision;  R.  V.  =  §§■  and  the  right  eye  was  of  normal  development; 
L.  V.  =  fingers  at  two  feet;  the  left  eye  was  convergent,  normal  in  size,  showing  a  partial  coloboma  iridis 
directed  downwards  and  inwards;  the  cleft  reached  half  way  to  the  corneal  margin;  the  fundus  showed 
a  typical  glistening  white  coloboma,  of  oval  form,  reaching  up  to  and  very  slightly  involving  the  lower 
border  of  the  papilla;  the  disc  was  otherwise  normal.  II.  8  had  normal  eyes;  no  history  of  abnormality  of 
the  eyes  could  be  traced  in  her  family.  II.  1,  William  T.,  aged  47,  had  both  eyes  normal.  II.  2,  George  T., 
aged  42,  had  a  normal  right  eye;  his  left  eye  had  perception  of  light  only;  the  eyeball  was  very  small  with 
a  pear  shaped  cornea  measuring  8  mm.  by  10mm.;  there  was  an  incomplete  coloboma  iridis  of  the  key-hole  type; 
a  posterior  polar  cataract  prevented  a  view  of  the  fundus.    II.  2  had  one  child  whose  eyes  were  normal. 

11  1,  Alexander  T.,  aged  40,  had  normal  eyes.  II.  6,  Violet  K.,  aged  21,  had  normal  eyes;  she  had  two 
children,  of  whom  tbe  eldest  had  normal  eyes;  the  second  child,  Mary  K.,  aged  7  months,  had  both  eyeballs 
microphthalmia,  the  corneae  were  "gothic"  in  form  and  complete  pear-shaped  coloboma  of  the  irides 
extended  through  the  choroid,  involving  the  papillae;  double  nystagmus  was  noted;  the  right  eye  was 
convergent. 
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I.  1,  Pattern  T.,  aged  70,  the  father  of  II.  5,  had  normal  eyes;  he  said  that  his  wife,  now  dead,  had  had 
no  difficulty  with  her  eyes  and  he  did  not  think  any  member  of  her  family,  had  suffered  from  eye  trouble ; 
he  could  not  recall  any  evidence  of  ocular  defects  in  his  parents  or  grandparents.  No  consanguinity  recorded. 
Bibl.  No.  223. 

Fig.  1159.    Block's  Case.   Bilateral  coloboma  iridis  in  a  father,  I.  3,  and  in  his  son,  II.  4;  his  daughter, 

II.  5,  had  the  same  affection  in  one  eye  only.  I.  2  had  normal  pupils;  his  son,  II.  2,  had  unilateral  coloboma 
iridis.  The  children  of  II.  2  were  said  to  have  bilateral  coloboma  iridis.  No  consanguinity  recorded.  Bibl. 
No.  10. 

Fig.  1160.  Streat field's  Case.  Coloboma  iridis  in  seven  individuals;  only  males  are  affected  but  a  normal 
mother,  II.  2,  transmits  the  defect  to  three  of  her  four  sons.  III.  2  had  a  moderate  sized  cleft  of  both  irides, 
directed  downwards.  III.  1  had  a  similar  defect  in  both  eyes.  III.  3  had  a  similar  defect  in  one  eye  and 
some  symmetrical  indication  of  the  deformity  in  the  other.  The  mother's  father,  I.  2,  his  brother,  I.  3,  and 
the  eldest  brother  of  II.  2  were  said  to  have  a  similar  defect  in  both  eyes.  III.  8,  the  eldest  son  of  II.  3, 
had  in  his  right  iris  an  indication  of  coloboma  vertically  downwards,  the  incomplete  fissure  only  extending 
about  half  way  through  the  width  of  the  iris;  in  the  left  iris  he  had  a  double  incomplete  coloboma,  one  of 
which  corresponded  in  position  with  the  furrow  in  the  right  iris  and  the  other  was  to  its  outer  side;  the 
irides  in  this  case  were  rather  deficient  in  the  usual  markings.  II.  2  had  perfectly  natural  pupils  and  four 
of  her  children,  a  boy  and  three  girls,  were  also  unaffected.  The  vision  of  the  defective  eyes  was  good  and 
all  the  individuals  were  healthy.    No  consanguinity  recorded.    Bibl.  No.  42. 

Fig.  1161.  Selz's  Case.  Coloboma  of  the  choroid  associated  with  a  number  of  other  anomalies  of  the 
eye  in  seven  members  of  three  generations.  II.  2,  aged  60  (1900),  was  healthy  and  mentally  normal;  his 
parents  and  two  siblings  had  normal  eyes;  he  complained  of  bad  sight  and  was  found  to  have  bilateral 
coloboma  of  the  iris  and  choroid,  also  bilateral  cataract;  the  patient  further  had  bilateral  microphthalmos 
and  a  small  coloboma  of  the  right  lens;  corneae  were  circular;  irides  were  light  brown,  the  cleft  in  each 
being  downwards  and  inwards;  the  sides  of  the  clefts  were  parallel.  II.  4,  aged  56,  had  a  coloboma  in  the 
left  iris;  she  was  mentally  weak,  in  an  asylum,  and  would  not  allow  examination.  II.  2  had  five  children, 
of  whom  III.  3,  4  and  6  had  normal  eyes.  III.  2,  aged  31  (1900),  complained  of  bad  vision;  his  eyes  were 
of  normal  size;  corneae  and  irides  were  normal;  media  were  clear;  the  right  fundus  was  normal;  the  left 
disc  was  anomalous  and  below  it  there  was  a  coloboma  of  the  choroid;  a  detailed  description  of  the  anomaly 
is  given  by  the  recorder.  III.  5,  aged  23  (1900),  had  a  very  prominent  upper  jaw  and  a  high  arched  palate; 
her  right  eye  was  normal,  her  left  eye  had  a  convergent  strabismus  and  was  small;  the  L.  cornea  was  clear 
with  horizontal  and  vertical  diameters  of  8  mm.  and  9  mm.  respectively;  the  L.  iris  was  yellowish,  lighter 
than  on  the  other  side,  and  had  a  complete  coloboma  downwards;  zonular  cataract  was  noted  in  the  L.  lens; 

III.  5  also  had  a  widespread  defect  of  the  L.  choroid ;  retinitis  pigmentosa  was  present  in  all  parts  of  the 
fundus  free  from  the  coloboma;  L.  V.  =hand  movements  at  \  m. 

III.  2  had  three  children,  of  whom  IV.  1,  aged  11  (1900),  had  markedly  small  eyes  with  nystagmus; 
corneae  were  small  and  somewhat  oval;  irides  were  almost  lemon  colour  with  colobomata  downwards; 
a  widespread  coloboma  of  the  choroid  extended  over  the  area  of  the  disc  in  each  eye.  IV.  2,  aged  10  (1900), 
had  a  normal  right  eye  with  corneal  diameter  of  12  mm.;  her  left  eye  was  smaller  with  a  corneal  diameter 
of  10  mm.;  the  right  iris  was  blue  grey  in  colour,  the  left  iris  was  light  brown;  coloboma  of  the  left  iris  had 
converging  sides,  and  was  directed  downwards  and  inwards;  media  were  clear;  a  widespread  coloboma  of 
the  left  choroid  and  an  anomalous  distribution  of  the  vessels  is  described  by  the  recorder.  IV.  3  had  a  com- 
pletely normal  left  eye;  his  right  eye  was  of  the  same  size  and  light  brown  colour  as  the  left,  but  had 
a  coloboma  iridis,  down  and  in;  a  coloboma  of  the  choroid  and  anomalous  distribution  of  the  vessels  were 
noted.  IV.  1,  2  and  3  were  healthy,  but  had  very  highly  arched  palates.  No  consanguinity  recorded.  Bibl. 
No.  150. 

Fig.  1162.  Halbertsma's  Case.  Coloboma  iridis,  with  other  anomalies,  in  three  generations.  II.  1,  aged 
54,  had  a  complete  coloboma  iridis  in  the  right  eye  only,  downwards  and  slightly  inwards;  irides  were  blue 
grey,  the  right  a  little  lighter  than  the  left;  the  anterior  layers  of  the  iris  stroma  showed  some  diffuse 
atrophy,  more  marked  on  the  right  side;  pupillary  reaction  was  sluggish  in  the  right  eye;  the  right  anterior 
chamber  was  shallower  than  the  left;  the  right  cornea  was  flattened;  eye  movements  were  good;  fundi 
normal;  with  correction  R.  V.  =  JL ,  L.  V.  =  £.  II.  1  had  seven  children,  of  whom  III.  1,  aged  28,  had  slight 
diffuse  atrophy  of  the  iris  stroma;  irides  were  blue-grey;  pupils  were  normal;  fundi  normal.  III.  2,  aged  27, 
had  greyish  green  irides  with  circular  pupils;  in  the  left  iris  there  was  an  atrophic  streak,  about  1 — 2  mm. 
in  width,  in  the  anterior  stroma  layer,  directed  downwards;  the  right  iris  was  normal;  R.  V.  =L.  V.  =£, 
with  correction;  the  right  disc  was  pale,  the  left  was  normal.  III.  3,  aged  26,  had  normal  eyes.  III.  4, 
aged  25,  had  bilateral  complete  coloboma  iridis ;  on  the  left  side  some  atrophy  of  the  iris  stroma  was  noted ; 
lenses  were  clear  and  fundi  normal;  R.  V.  with  slight  correction  =\%,  L.  V.  with  -  10  D.  sph.  =T1tr.  III.  5, 
aged  22,  had  always  had  weak  eyes;  he  had  fair  hair  and  blue  eyes;  in  the  right  iris  a  radial  strip,  about 
1 — 2  mm.  in  breadth,  upwards  and  slightly  outwards,  was  less  well  developed  than  elsewhere;  the  left  iris 


536  TREASURY  OF  HUMAN  INHERITANCE        Plate  LXXII. 

showed  a  strip  'J  nun.  in  breadth,  downwards,  in  which  the  anterior  stroma  layers  were  atrophic;  pupils 
reacted  bo  lighl  and  accommodation ;  II.  V.=L.  V.  =  £;  fundi  were  normal.  [II.  6,  aged  21,  saw  well  as 
a  child,  now  It.  V.  =  L.V.=  jj  with  -2-5D.sph.;  pupils  were  normal;  the  right  iris  was  normal,  the  left 
showed  Blight  diffuse  atrophy  of  tlie  stroma,  with  ill  defined  markings;  irides  wire  light  blue;  fundi  normal. 
III.  7,ayed  '_'(),  |  md  bilateral  kcv-hule  shaped  coloboma  iridis,  downwards;  lens  and  media  were  clear ;  fundi 
normal;  U.  V.  =  L.  V.  =  ; ;;.  with -2-5  D.  sph. 

I.  1  was  seen,  from  a  photograph,  to  have  a  left  pupil  of  oval  shape  directed  up  and  in;  her  right  pupil 
was  slil  shaped,  directed  down  and  in;  she  died  soon  after  the  birth  of  her  only  child.  No  other  hereditary 
defect  was  known  to  have  occurred  in  the  family.  No  member  of  the  affected  sibship,  III.  1 — 7,  had  married. 
No  consanguinity.    Bibl.  No.  277. 

Fig.  1 1G3.  Weyert's  Case.  Coloboma  of  the  optic  nerve  in  three  generations.  I.  1,  Carl  M.,  aged  70, 
had,  in  the  left  eye  only,  a  partial  coloboma  of  the  optic  nerve;  his  wife,  aged  65,  had  normal  eyes;  of  their 
rive  children  U.  2,  Elisabeth  T.,  aged  .'36,  had  coloboma  of  both  discs;  II.  4,  Olga  J.,  aged  34,  had  bilateral 
coloboma  of  the  disc;  II.  6,  Eugenie,  aged  25,  had  normal  eyes  and  her  three  children  also  were  free  of  the 
anomalv  ;  II.  7,  Alexander  M.,  aged  18,  had  bilateral  coloboma  of  the  disc;  II.  8,  aged  15,  had  normal  eyes. 
11.2  had  five  children  of  whom  III.  1,  Alexandra  T.,  aged  7,  had  bilateral  coloboma  of  the  disc;  III.  2, 
Marie  T.,  aged  4,  had  coloboma  of  the  right  disc  only;  three  younger  children  were  normal.  II.  4  had  three 
children,  of  whom  III.  4,  Nicolai  J.,  aged  8,  had  coloboma  of  the  iris;  two  young  daughters  were  normal. 
No  consanguinity  recorded.    Bibl.  No.  105. 

Fig.  1164.  Har man's  Case.  I.  1  and  2  represent  two  healthy  parents ;  they  had  three  children,  of  whom 
IT.  1  had  marked  epicanthus;  she  died,  aged  5i  years,  from  morbus  cordis,  probably  of  congenital  origin. 
II.  2,  aged  5,  was  healthy  and  normal.  II.  3,  aged  5  months,  was  a  robust  and  lively  baby;  her  right  pupil 
was  large  and  irregular  lookiug  as  though  a  broad  iridectomy  had  been  performed  up  and  out;  the  pupil 
was  immobile;  the  left  eye  had  a  smaller  and  better  shaped  pupil  but,  as  in  the  right  eye,  it  was  devoid  of 
any  pigmented  border;  in  shape  this  pupil  was  an  ii-regular  oval,  widest  from  above  downwards;  some  dila- 
tation of  the  left  pupil  was  demonstrable;  media  and  fundi  were  normal  and  the  child  had  excellent  vision. 
The  recorder  concludes  that  the  case  exhibited  a  complete  absence  of  the  sphincter  of  the  iris  in  the  right 
eye  and  its  partial  absence  in  the  left.    No  consanguinity  recorded.    Bibl.  No.  219. 

Fig.  1  1  65.  Zahn's  Case.  I.  2  had  a  small  coloboma  iridis  in  the  left  eye  only;  her  sister  had  a  bilateral 
congenital  coloboma  of  the  iris  and  choroid;  two  sisters,  I.  4  and  5,  had  normal  eyes.  I.  2  had  a  son, 
Karl  K.,  who  was  seen  aged  6  months  with  a  hydrophthalmic  right  eye;  his  defect  was  first  noticed  at  the 
age  of  3  months.    No  consanguinity.    Bibl.  No.  168. 

Fig.  1166.  Maynard's  Case.  I.  1,  aged  35,  a  Mussulmani  of  Dorunda,  had  been  blind  for  ten  years;  in 
her  right  eye  the  iris  was  completely  divided  into  two  portions  by  two  large  broad  colobomata,  one  down  and 
out,  the  other  up  and  in;  the  bases  of  the  colobomata  were  very  wide  so  that  over  a  considerable 
area  no  iris  was  visible;  the  pupillary  area  was  black,  the  upper  portion  of  the  iris  bulged  forwards;  the 
cornea  was  hazy  and  bulging;  media  were  hazy  and  there  was  only  a  dim  reflex  from  the  fundus;  in  the 
left  eye  I.  1  had  a  large  open  shaped  coloboma  of  the  iris  upwards ;  the  pupil  was  very  large  and  the  iris 
narrow;  the  lens  was  yellow  and  opaque;  the  cornea  was  less  bulging  than  in  the  right  eye.  II.  4,  aged  10, 
the  son  of  I.  1,  was  a  healthy  looking  boy  who  saw  well  until  five  years  of  age,  when  both  eyes  became 
inflamed  and  sight  diminished;  the  right  iris  had  two  excentric  pupils,  one  of  which,  situated  up  and  in 
close  to  the  margin  of  the  cornea,  had  the  remains  of  a  pupillary  membrane  running  across  it;  both  pupils 
reacted  to  light  but  not  perceptibly  to  accommodation ;  the  iris  was  atrophic,  without  any  pattern;  media  were 
el<ar;  there  was  no  choroidal  cleft  or  persistent  hyaline  artery;  there  was  a  marginal  leucoma  of  the  cornea 
internally;  the  left  eye  had  a  very  large  triangular  coloboma  of,  the  iris  with  a  wide  base;  in  other  respects 
the  iris  appeared  to  be  normal,  it  reacted  to  light  and  accommodation;  media  were  clear  and  there  was  no 
choroidal  cleft;  the  cornea  showed  signs  of  an  old  keratitis ;  11.  V.  =  J,  with  +  2-5  D.  sph.  =  §■,  L.  V.  =  T'L,  with 
+  4*0  D.  sph.  —  $;  each  of  the  three  pupils  in  this  boy  responded  to  atropine.  The  father  of  II.  4  had  normal 
eyes;  three  brothers,  II.  1 — 3,  and  one  sister,  II.  5,  were  stated  to  have  good  sight;  it  was  unfortunately 
not  possible  to  examine  them.    No  consanguinity  recorded.    Bibl.  No.  132. 

Fig.  1167.  Spencer  and  La  Rue's  Case.  Defects  of  lens  and  iris  in  two  boys  and  in  their  mother.  I.  20, 
aged  35,  said  that  the  vision  of  her  right  eye  had  always  been  very  poor;  now  R.  V.  =■$$,  L.  V.  =  T2^,  im- 
proved to  ,';j  and  .%  respectively;  in  the  right  eye  there  was  a  coloboma  of  the  iris  at  the  position  of 
3  o'clock,  reactions  of  the  pupil  were  very  slight;  the  pupil  of  the  left  eye  was  slightly  oval,  being  elongated 
towards  the  position  of  9  o'clock,  the  reactions  were  less  active  than  normal ;  there  was  a  coloboma  of  the 
lens  corresponding  to  that  of  the  iris;  an  opacity  in  the  right  lens  was  noted,  also  a  very  delicate  central 
opacity  of  the  left  lens.  I.  2  had  three  children,  of  whom  II.  1,  a  son  aged  13,  had  normal  eyes.  II.  2,  a  son 
aged  9,  had  H.  V.  =^%,  L.  V.  =■£$,  with  marked  nystagmus;  his  iris  consisted  of  an  irregular  rim  at   the 
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ciliary  border;  the  pupils  were  irregularly  oval  and  had  no  reactions;  there  was  a  rather  dense  central 
opacity  in  the  right  lens  and  a  fainter  one  in  the  left;  a  coloboma  of  the  ciliary  body  and  choroid  in- 
volving the  optic  nerve  was  noted  in  each  eye.  II.  3,  a  son  aged  2  years,  had  opacities  of  both  lenses  which 
prevented  a  satisfactory  view  of  the  fundus,  but  there  was  a  strong  suspicion  of  a  coloboma  involving  all 
the  uveal  structures  in  each  eye;  this  child  had  a  narrow  margin  of  light  grey  iris  at  the  ciliary  border,  with 
irregularly  oval  pupils  which  showed  no  reaction.  The  father,  I.  3,  had  normal  eyes.  I.  2  had  eleven  siblings  ; 
she  knew  of  no  other  case  of  ocular  defect  in  her  family.    No  consanguinity  recorded.    Bibl.  No.  264. 

Fig.  1168.  Sosas's  Case.  I.  1  had  bilateral  coloboma  iridis;  she  had  five  children,  of  whom  one  had  the 
same  bilateral  affection;  one  had  unilateral  affection;  three  were  normal.  No  consanguinity  recorded. 
Bibl.  No.  16. 

Fig.  1169.  Gleitsmaim's  Case.  II.  2,  LinaB.,aged  22years,had  bilateral  coloboma  iridis;  her  father  had  had 
very  good  vision  all  his  life;  her  mother  was  short-sighted  and  had  coloboma  iridis  in  the  right  eye  only;  no 
similar  anomaly  had  occurred  in  the  sister  of  II.  2,  or  in  any  other  member  of  the  family  so  far  as  was 
known.  The  defect  in  II.  2  was  noticed  whilst  she  was  in  hospital  at  the  time  of  the  birth  of  II  [.  1,  who 
showed  no  abnormality  of  the  iris.  Examination  of  II.  2  was  not  easy  owing  to  her  slight  intelligence, 
inability  to  read,  and  unwillingness,  but  ophthalmoscopic  examination  revealed  a  coloboma  of  the  choroid 
and  some  slight  opacity  of  the  lens  in  both  eyes.    No  consanguinity  recorded.    Bibl.  No.  54. 

Fig.  1170.  Pfannmiiller's  Case.  Structural  anomalies  in  the  eyes  of  three  sisters;  no  information  is 
given  of  the  parents.  II.  1,  E.  S.,  aged  18  (1894),  had  R.  V.  =§,  L.  V.  =  finger  counting  at  2im.;  she  had 
in  the  left  eye  a  convergent  strabismus;  on  examination  a  bilateral  coloboma  of  the  optic  nerve  was  noted. 

II.  2,  L.  S.,  aged  16,  had  a  normal  right  eye,  excepting  a  bundle  of  opaque  nerve  fibres  in  the  region  of  the 
upper  papillary  margin;  her  left  eye  showed  congenital  microphthalmos,  the  cornea  measured  vertically 
3 — 4  mm.;  she  had  also  a  coloboma  iridis  downwards;  the  fundus  could  not  be  seen.  II.  3,  P.  S.,  aged  13, 
had  always  seen  badly  with  the  right  eye  and  had  never  seen  with  the  left;  there  was  slight  microphthal- 
mos of  the  right  eye,  also  a  coloboma  iridis  downwards  with  converging  sides;  opacities  were  noted  at  the 
posterior  surface  of  the  lens;  a  choroidal  coloboma  could  be  identified;  the  left  eye  of  II.  3  was  rudi- 
mentary. II.  4,  a  boy  aged  11  years,  had  completely  normal  eyes.  No  consanguinity  recorded.  Bibl.  No. 
119. 

Fig.  1171.  Conradi's  Case.  This  case  is  of  interest  as  being  one  of  the  early  published  accounts  of  in- 
herited coloboma  iridis.  The  recorder  knew  a  man  who  had  the  defect  and  whose  daughter  and  grand- 
daughter were  similarly  affected;  their  sight  was  little  interfered  with.  No  consanguinity  recorded.  Bibl. 
No.  14. 

Fig.  1172.  Streatfield's  Case.  Coloboma  iridis  in  a  brother  and  sister;  their  grandfather  and  two 
cousins  were  said  to  be  similarly  affected.  III.  1  had  a  bilateral  cleft,  directed  downwards  and  inwards  and 
extending  to  the  margin  of  the  cornea;  his  irides  had  the  usual  markings  and  were  brown  in  colour;  his 
vision  was  in  all  respects  good;  no  other  defect  was  associated  with  the  coloboma.  No  consanguinity  re- 
corded.   Bibl.  No.  42. 

Fig.  1173.    Ourgaud's  Case.  Consanguineous  parents  had  two  children  with  mal-developed  eyes,  of  whom 

III.  1  had  bilateral  coloboma  of  the  iris  and  choroid;  III.  3  had  a  congenital  absence  of  globes  with  normal 
eyelids  and  annexes ;  no  trace  of  globe  could  be  found  in  the  orbit.  The  maternal  grandfather  had  coloboma 
iridis.  Two  paternal  aunts  had  retinitis  pigmentosa  associated  with  deafness  and  with  defective  intelligence. 
Consanguinity.    Bibl.  No.  249. 

ECTOPIA  LENTIS 

Plate  LXXIII.  Fig.  1174.  Usher's  Case.  Four  cases  of  congenital  symmetrical  dislocation  of  the  lens 
in  three  generations.  V.  24,  Catherine  S.,  aged  14  (1908),  does  not  see  well,  far  or  near;  she  is  third  born 
in  a  sibship  of  three;  had  measles  when  7  years  old,  otherwise  has  been  very  healthy.  Pupils  equal,  con- 
tract to  light;  R.  V.  =  L.  V.  =  ■£%  with  correction ;  refraction  hypermetropia,  8  D.  in  both ;  both  lenses  opaque 
and  displaced  down-out;  iridodonesis;  fundi  normal.  The  patient  is  nervous  and  excitable;  is  not  very 
well  nourished ;  palate  high  and  narrow ;  fingers  long,  thin  and  blue  in  colour ;  heart,  lungs  and  digestive  system 
normal;  nothing  abnormal  found  in  nervous  system;  urine  amber,  acid,  1016,  no  albumen,  no  sugar.  Some 
twenty-three  years  later  (March  28th,  1931)  both  lenses  were  white  and  lying  inlowerpart  of  vitreous;  pupils 
equal,  contracted  to  light;  irides  bluish,  with  brown  pigment  in  stroma;  R.  V.  with  +  7'5D.  sph.  =T\=  L.  V. 
with  +  7  D.  sph.,  not  fully;  with  +  11  D.  sph.,  R.  eye  reads  1  J.,  L.  eye  reads  2  J.;  tension  normal;  anterior 
chambers  deep;  iridodonesis  of  whole  of  iris  in  each  eye.  The  weight  of  V.  24  is  8  st.  11  lbs.,  height 
5'  8J"  in  boots;  she  is  married  and  has  two  children,  VI.  8  and  9. 

V.  20,  Isabella  S.,  aged  16  (1902),  first  born  in  sibship,  has  been  unable  to  see  well  since  birth;  has 
had  no  pain  in  the  eyes,  except  occasional  attacks  of  neuralgia,  which  extended  to  the  eyes,  usually  from  the 
right  side  of   face;  has  never  been  strong;  measles  at  age  of  13;  some  time  after  this  was   troubled  with 
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cramps  in  the  hands,  which  fame  on  at  Irregular  intervals,  once  or  twice  a  week;  she  said  that  daring  the 
attack  the  arm  flexed  at  the  elbow,  the  hand  Hexed  at  the  wrist,  the  fingers  became  Hexed  at  the  metocarpo- 
phalangeal  joints,  the  fingers  themselves  remained  straight;  the  thumb  was  pressed  against  the  fingers ;  the 
cramps  lasted  for  about  two  hours  and  were  very  painful;  feet  were  not  affected;  no  history  of  tits,  vomiting 
or  gastric  trouble;  palate  much  vaulted;  chest  pigeon-shaped;  heart  and  lungs  normal;  urine  amber,  acid, 
1010,  a  trace  of  albumen,  no  sugar.  Upper  central  incisors  were  decayed,  lower  incisors  had  deficient 
enamel.  R.  V.  =  ^,  with- 33  D.  sph.  =  /w,  1J.  at  2",  L.  V.  <  £v ,  with  -  33  D.  sph.  =  ^ ,  1  J.  at  2";  the 
whole  of  the  iris  was  tremulous;  pupils  equal,  contract  to  light,  are  quite  central;  anterior  chambers  of 
uniform  depth;  both' lenses  small  and  dislocated  downwards;  in  the  R.  lens  capsule  is  a  triangular  area 
of  grey  granular  opacity ;  myopic  crescents  in  both  fundi.  In  1905  11.  V.  =  L.  V.  =  ^  with  —  25  D.  sph. 
Both  these  cases  were  patients  in  the  Aberdeen  Royal  Infirmary. 

Writing  from  Canada,  March  1931,  V.  20  says  "I  have  only  been  married  four  years.  I  had  one  mis- 
carriage. I  lost  the  sight  of  my  left  eye  completely  in  1918  ;  a  specialist  told  me  the  inner  lining  of  left  eye 
had  dropped  completely  away,  rendering  further  sight  impossible.  Dr  Galloway  needled  my  right  eye  five 
times.  I  just  see  well  enough  to  manage  my  housework.  The  eye  weakness  was  entirely  on  tat  hers  side,  al- 
though neit  her  his  father  nor  mother  had  eye  trouble,  nor  any  of  his  brothers  or  sisters."  The  father,  IV.  7, 
died  of  "apoplexy"  at  the  age  of  17  ;  he  was  seen  six  years  before  when  R.  V.  =  ^  with  +  3  5  D.  sph.  =  Tf^, 
with  -i  8-5  D.  sph.,  reads  1  J.  at  9";  L.  V.  =  ^,  with  +5D.  sph.  =  TfiW  partly,  with  +  9  D.  sph.  reads  1  J.  at  9"; 
hides  tremulous;  myopic  crescent  in  each  eye;  both  lenses  were  opaque  and  were  in  the  lower  part  of  the 
\  it  reous  chamber. 

VI.  9,  Patricia  S.,  aged  8  (1931),  a  healthy  schoolgirl  with  fair  hair  and  blue  irides;  height  4'  4|"  with 
boots  on,  weight  4  stone;  is  wearing  -  10-5  D.  sph.  in  R.,  -9D.  sph.  in  L. ;  pupils  equal,  contract  to  light; 
irides  tremulous  at  outer  parts;  horizontal  diameter  of  cornea  10 mm. ;  eye  movements  full;  both  anterior 
chambers  deeper  at  outer  than  inner  parts;  lens  grey,  outer  edge  clearly  seen  in  each  eye;  tension  normal; 
fundi  normal ;  R.  V.  <  ^  with—  13  D.  sph.  =  ^,  reads  1  J.  at  2i"  with  a  glass;  L.  V.  <  j.''^-,  with  -  9  D.  sph. 
=  aV>  reads  words  of  1  J.  at  3"  with  a-t-  12  D.  sph.;  sits  near  blackboard  at  school  where  she  is  21st  in  a 
class  of  40.  V.  22  and  his  two  children,  VI.  6  and  VI.  7,  are  abroad  and  have  good  vision.  III.  4,  farmer,  had 
good  vision  and  was  mentally  normal,  died  aged  88.  His  wife,  III.  7,  had  good  vision  and  was  clear  mentally, 
died  aged  86.  II.  1  and  II.  2  both  lived  longer  than  70 years,  had  good  vision  and  no  mental  trouble.  II.  4,  a 
farmer  with  good  vision  and  mentally  sound,  married  twice,  first  wife  (II.  3)  died  in  1859,  a  leg  had  been 
amputated  ;  his  second  wife  was  II.  5.  There  were  ten  children  from  the  first  marriage  and  seven  from  the 
second  marriage  ;  none  of  these,  excepting  III.  7,  has  descendants  who  are  known  to  have  dislocated  lenses 
or  any  malformation  of  the  eye  and  none  have  defective  vision.  III.  13  had  a  daughter,  an  only  child, 
IV.  27,  from  her  marriage  with  III.  12,  who  was  silly,  but  had  good  vision,  and  died  aged  19;  III.  13  had 
previously  a  healthy  illegitimate  son  by  III.  14.  III.  17  had  a  grand-daughter,  V.  42,  who  has  been  in  a 
mental  home  since  the  birth  of  her  daughter,  VI.  12.  A  considerable  number  of  the  members  of  the  pedigree 
live  abroad,  such  as  all  the  descendants  of  III.  8,  namely  IV.  24  and  V.  26,  who  are  in  Canada,  but  they 
keep  in  touch  with  their  relatives  in  this  country  by  writing  and  occasional  visits,  so  that  poor  vision,  or 
other  defect,  in  any  of  them  would  be  known  to  those  in  this  country.  No  consanguinity.  Hitherto 
unpublished. 

Fig.  1175.  Usher's  Case.  Congenital  dislocation  of  the  lens  in  five  males  and  two  females  of  three 
generations;  in  each  case  the  affection  was  bilateral.  I.  1,  a  millwright,  married  at  the  age  of  29  and  died, 
aged  59,  from  cancer  of  the  stomach ;  he  and  all  his  known  relatives,  other  than  his  descendants  from  I.  2, 
had  good  sight;  his  father  was  killed  at  the  age  of  70;  his  mother,  who  died  aged  91,  always  had  good 
vision;  he  had  three  sisters  and  five  brothers.  1.  2  had  good  vision  and  showed  no  evidence  of  dislocation 
of  either  lens;  she  was  married  at  16;  when  pregnant  with  II.  5,  at  the  age  of  17,  was  weak  and  unwell; 
at  the  age  of  79  she  was  healthy  and  active,  and  the  fundus  was  normal  in  each  eye.  I.  2  had  seven  children 
and  two  miscarriages;  only  one  of  her  children  was  affected. 

I  I.  5,  John  O.,  aged  33  (1899),  carter,  was  born  at  full  time;  he  stated  that  he  had  had  dislocated 
lenses  as  long  as  he  could  remember;  his  left  eye  had  troubled  him  for  two  days  and  had  been  red  off  and 
on  since  it  was  injured  with  a  stone  two  years  previously;  L.  V.  counts  fingers  at  9";  T.  =+1;  lens  partially 
dislocated  into  anterior  chamber,  inner  part  of  lens  lies  in  front  of  iris;  eye  much  congested.  It.  V.  (,1() , 
\\  ith+  10  I),  sph.  =  ^j ;  iridodonesisj  pupil  small,  circular,  contracts  to  light;  lens  dislocated  outwards,  its  inner 
edge  being  visible  at  centre  of  pupil;  tension  normal;  fundus  normal  excepting  a  congenital  crescent  below 
the  disc;  the  original  position  of  the  left  lens  was  not  known  as  no  examination  was  made  until  after  the 
injury.  The  right  eye  also  was  injured  at  a  later  date  (1910),  at  this  time  L.  V.  =  hand  movements  only, 
R.  V.  .!'\,  with  +  9  D.  sph. ;  he  had  been  a  healthy  man  and  was  well  nourished;  urine  acid,  1024,  no 
albumen,  no  sugar;  in  1913  he  died  from  cancer  of  the  stomach. 

III.  10,  James  O.,  aged  19(1910),  labourer,  said  he  never  had  good  sight;  R.  V.  =  <  ^,  or  with  -t- 10  D. 
sph.  and  +  3  D.  cyl.  =x"h  >  I*  V-  =  jtj  nnl  improved  by  glasses;  on  each  cornea  at  its  upper  and  inner  part 
was  a  nebulous  opacity  extending  from  near  the  centre  of  the  cornea  to  the  periphery,  these  occupied  about 
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a  quarter  of  the  cornea  and  merged  into  the  sclerotic,  at  other  parts  the  edge  of  the  opacity  was  well  defined ; 
pigmented  hands  passed  forwards  from  the  iris  surface  to  the  opacity;  iris  stroma  in  each  eye  appeared  to 
have  been  partially  separated  from  the  posterior  layers  and  pulled  forwards  towards  the  corneal  opacity; 
pupils  circular,  contracted  to  light;  iridodonesis;  lenses  dislocated  inwards,  edge  of  lens  visible  at  centre 
of  pupil;  no  fundus  details  were  seen.  III.  12,  William  O.,  aged  15  (1908),  comb  maker,  had  never  seen 
well;  R.  V.  with  +  9  D.  sph.  =  /ff,  L.  V.  with  +  13  D.  sph.  =  -.^;  pupils  circular;  iridodonesis  in  each  eye; 
lenses  displaced  inwards;  some  nne  floating  vitreous  opacities  in  each  eye;  fundi  normal;  left  eye  diverges 
upwards  and  outwards.  III.  14,  George  O., aged  15(1910),  rope  maker;  R.  V.  with  +  11  D.  sph.  =  38^,L.  V.  with 
+  13D.  sph.  =^;  R.  lens  dislocated  outwards,  edge  of  lens  visible  at  centre  of  pupil;  iridodonesis; 
fundus  normal;  a  bluish  grey  opacity  with  well-defined  upper  margin  was  present  on  the  lower  third  of 
cornea,  thick  pigmented  bands  passed  to  it  from  the  circulus  iridis  minor,  none  of  the  bands  were  attached 
to  the  margin  of  the  pupil;  upper  part  of  iris  was  brown  with  a  smooth  surface,  whilst  lower  part  was  a 
bluish  grey  colour,  with  a  rough  surface  and  some  large  crypts;  pupil  slightly  pear-shaped  with  narrow  end 
downwards,  contracted  readily  to  light ;  left  eye  had  an  opacity  in  upper  third  of  cornea,  to  which  extensive 
bands  passed  from  the  anterior  surface  of  the  iris ;  the  iris  appeared  to  be  connected  with  the  whole  extent 
of  the  corneal  opacity  and  was  much  thinned ;  pupil  almost  circular,  contracted  well  to  light ;  lens  was  dislocated 
upwards  and  slightly  inwards;  no  clear  view  of  fundus  was  obtained.  III.  15,  Bella  O.,  died  aged  7  years; 
she  had  dislocated  lenses.  III.  17,  Lizzie  O.,  aged  13  (1910);  lenses  were  dislocated  outwards,  inner  edge 
of  each  lens  passed  across  the  pupil  about  its  centre;  fundi  were  normal;  iridodonesis  in  each;  refraction 
hypermetropia,  7  D. ;  III.  17  died,  aged  15,  with  a  history  of  discharge  from  an  ear  and  head  trouble. 

IV.  4,  James  O.,  aged  4  (1921),  illegitimate  child  of  III.  12,  had  corneae  of  normal  size;  pupils  equal, 
central,  contract  to  light;  anterior  chamber  shallower  at  inner  parts;  iridodonesis  in  each  eye;  lenses,  dis- 
located inwards  and  tilted  backwards  at  outer  parts,  occupy  rather  more  than  half  the  pupils;  retinoscopy 
showed  myopia  20  D.  in  each  eye;  fundi  normal;  palate  high. 

III.  11  and  16,  brothers  of  the  affected  siblings,  had  both  been  married  for  about  two  years  but  had  no 
offspring;  the  former  was  myopic  and  had  choroidal  atrophy  around  the  left  optic  disc.  III.  16  had  a  small 
upper  jaw;  V.  =  ~  in  each;  fundi  normal.    III.  18  and  19  died  in  infancy. 

Many  other  members  of  the  family  were  examined  but  no  further  case  of  anomaly  was  discovered, 
excepting  the  case  of  III.  30  whose  pupils  were  somewhat  ectopic  inwards.  No  consanguinity. 
Bibl.  No.  258. 

Fig.  1176.  Vogt's  Case.  Ectopia  lentis  in  many  members  of  four  generations.  I.  2,  E.  P.  X.,  became 
blind  in  1797,  at  the  age  of  47,  but  he  carried  on  his  work  as  a  clergyman  until  1817;  the  cause  of  his 
blindness  was  unknown.  I,  2  was  twice  married ;  by  his  first  wife  he  had  a  son  and  a  daughter,  of  whom 
II.  2.,  E.  F.  X.  (1780—1844),  had  defective  vision  and  was  believed  to  have  had  ectopia  lentis.  By  his 
second  wife,  I.  2  had  six  children,  of  whom  II.  7  was  blind  in  old  age,  II.  6  was  operated  on  for  cataract, 
and  had  a  son  with  ectopia  lentis  and  cataract.  There  would  appear  to  be  little  doubt  that  I.  2  is  respons- 
ible for  the  eye  disease  in  his  descendants. 

II.  2  had  thirteen  children,  of  whom  III.  5,  T.  X.,  had  bilateral  spontaneous  dislocation  of  the  lens, 
complicated  by  cataract;  in  1874  it  was  reported  that  acute  glaucoma  in  the  left  eye  had  caused  loss  of 
vision  and  the  eye  was  enucleated;  this  patient,  seen  in  1881,  had  eight  children  who  had  shown  no  signs 
of  ectopia  lentis.  III.  7,  J.  X.,  had  no  history  of  inflammation  in  his  eyes;  after  the  age  of  60  a  diminution 
of  vision  was  noted  and  a  spontaneous  dislocation  of  the  lens  occurred;  cataract  also  was  present;  at  an 
earlier  age  the  patient  had  seen  well;  at  the  age  of  85,  tension  was  normal;  pupils  were  central,  not  quite 
round,  reacting  normally;  the  hides  showed  a  marked  tremor;  the  right  lens  was  opaque  and  displaced 
downwards,  so  that  its  upper  margin  crossed  the  middle  of  the  pupil;  the  left  eye  showed  the  total  luxa- 
tion of  an  opaque  lens;  fundi  were  normal.  III.  7  had  three  children  living,  of  whom  IV.  6,  L.  X.,  had 
bilateral  ectopia  lentis  and  cataract;  this  patient  was  a  myope;  at  the  age  of  45  she  was  reported  to  have 
had  iritis  in  the  left  eye  followed  by  double  vision,  with  a  history  of  similar  trouble  in  the  right  eye  a  few 
years  later;  at  54  both  eyes  were  free  from  inflammation,  pupils  were  circular,  central  and  reacted  promptly; 
irides  were  tremulous,  the  right  lens  was  subluxated  downwards,  and  moved  when  the  eye  was  moved ;  the 
left  lens  was  completely  luxated  into  the  vitreous,  it  was  cataractous  and  freely  moveable  with  movements 
of  the  eye;  tension  was  slightly  raised;  the  patient  had  frequent  headaches.  III.  9,  G.  X.,  had  bilateral 
spontaneous  luxation  of  the  lens  reported  to  have  occurred  at  the  age  of  45  years;  at  that  time  the  patient  had 
myopia  of  4  D.;  at  the  age  of  66  both  fields  showed  some  concentric  contraction,  colour  vision  was  normal; 
both  irides  were  tremulous;  the  pupil  was  not  quite  round  and  presented  a  persistent  pupillary  membrane; 
lenses  were  displaced  downwards;  both  discs  were  greyish  white  with  some  excavation;  tension  =  +  2;  the 
patient  died  five  years  later  from  apoplexy.  III.  9  had  seven  children,  of  whom  IV.  9,  S.  B.  X.,  had  markedly 
tremulous  irides  with  no  demonstrable  dislocation  of  the  lens  at  the  time  she  was  seen.  IV.  10,  J.  X.,  was 
myopic  from  his  youth;  there  was  no  history  of  inflammatory  eye  trouble;  at  53  markedly  tremulous  irides 
were  noted;  pupils  were  central,  not  quite  circular,  reacting  normally;  both  lenses  were  dislocated  downwards 
and  moved  with  the  slightest  movement  of  the  eye ;  rainbows  were  seen,  believed  to  be  due  to  refraction 
at  the  border  of  the  lens;    lenses  were  clear;  tension  was  normal;  fundi  were  normal.    IV.  11,  G.  X., 
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lived  abroad  and  details  of  his  case  were  not  available,  but  he  was  known  to  have  had  spontaneous  luxation 
of  the  lens.  [V.  12,  J.  X.,  had  a  bilateral  spontaneous  luxation  of  the  lens  at  about  the  age  of  .''>2  ;  he  was  subject 
tofrequenl  headaches.  IV.  13,  L.  X.,  bad  a  bilateral  marked  tremor  of  the  irides  which  had  been  noted  during 
the  lasi  few  years. 

III.  II.  A.  X.,  1823 — 1891,  had  spontaneous  lens  luxation,  associated  with  cataract;  this  man  had  no 
children.  III.  1  2,  E.  X.,  had  bilateral  complete  luxation  of  the  lens;  this  man  had  lived  abroad  for  a  long 
lime;  do  detailed  statement  of  his  condition  was  available;  nothing  was  known  of  the  eyes  of  his  nine 
children.  III.  18,  C.  X.,  1832 — 1896,  was  short-sigh  ted  from  childhood;  at  the  age  of  48  commencing 
bilateral  lens  luxation  was  noted;  at  5.r>  both  lenses  were  displaced  downwards  and  the  upper  parts  of  the 
pupils  were  free;  the  lenses  were  clear.  III.  18  had  eight  children,  of  whom  IV.  27,  U.  X.,  born  1861,  first 
noticed,  at  the  age  of  25,  that  his  vision  was  diminishing;  at  43  his  eyes  were  free  from  inflammation; 
tension  was  somewhat  raised  in  each  eye;  pupils  were  circular  and  central;  irides  were  tremulous:  both 
lenses  were  luxated  downwards;  the  discs  were  slightly  atrophic;  the  fields  showed  some  contraction 
on  the  nasal  side;  double  vision  was  complained  of.  IV.  28,  P.  X.,  was  myopic;  both  lenses  were  displaced 
downwards;  he  complained  of  haloes;  at  the  age  of  35  a  cataract  extraction  with  iridectomy  was  performed. 

III.  22,  R.  X.,  born  1842,  saw  quite  well  up  to  the  age  of  about  45  from  which  time  his  vision 
gradually  diminished  ;  he  had  bilateral  complete  luxation  of  the  lens,  complicated  by  cataract;  two  children 
of  this  patient  were  short-sighted  but  showed  no  pathological  eye  changes.  One  sister  of  III.  22  was  very 
short-sighted;  she  died  aged  55.    No  consanguinity  recorded.  Bibl.  No.  172. 

Pig.  1177.  Strebel's  Case.  Ectopia  lentis  and  ectopia  pupillae  in  seven  males  and  seven  females  of  four 
generations;  the  anomaly  was  associated  with  myopia  and  with  heart  disease  in  most  cases.  I.  2  and  3  were 
not  seen,  but  the  author  judged  from  reports  that  they  very  probably  had  ectopia  lentis,  ectopia  pupillae 
and  myopia;  they  were  not  known  to  have  suffered  from  heart  disease.  1.  2,  married  to  I.  1,  who  exhibited 
no  anomaly,  had  eight  children,  of  whom  II.  3  died,  aged  16,  from  heart  failure;  she  had  ectopia  lentis  and 
pupillae  and  probably  myopia.  II.  4  died,  aged  25,  from  heart  failure;  be  also  had  ectopia  lentis  and  pupillae 
and  probably  myopia.  II.  5  exhibited  all  the  defects  and  died  from  heart  failure  at  the  age  of  42;  she  was 
the  second  wife  of  II.  2,  who  had  normal  children  and  grandchildren  by  two  other  wives,  and  whose 
relations  were  free  from  heart  disease  and  saw  well ;  of  the  three  children  of  II.  2  and  5,  the  eldest,  III.  7, 
died,  aged  2  years,  from  an  unknown  cause;  III.  8  and  9  showed  all  the  defects  to  which  the  family  was 
liable;  III.  8  had  mitral  incompetence;  III.  9  had  mitral  incompetence,  aortic  incompetence  and  aortic 
stenosis.  II.  6  showed  all  the  defects  and  died,  aged  4  7  years,  from  heart  failure ;  she  had  mitral  incompetence 
and  stenosis.  II.  8  suffered  from  all  the  family  defects  and  died,  aged  50  years,  from  heart  failure.  II.  9  was 
the  only  child  of  I.  1  and  2  who  was  free  from  the  family  defects  but  two  of  her  three  children,  III.  14 
and  15,  had  ectopia  lentis  and  pupillae  and  suffered  from  heart  disease;  they  were  not  myopic.  II.  11  and 
12  had  ectopia  lentis  and  pupillae  and  died  early  from  heart  disease,  but  had  no  myopia.  III.  9  married  a 
woman  who  had  the  same  surname  as  I.  3,  we  are  not  told  however  that  they  were  related;  they  had  five 
children,  of  whom  the  eldest,  aged  16,  had  ectopia  lentis  and  pupillae,  myopia  and  heart  disease,  the  latter 
leading  to  mitral  incompetence  and  stenosis;  IV.  16 — 19,  aged  14,  12,  10  and  8  years  respectively,  were  free 
from  anomaly,  or  heart  disease. 

Few  details  are  given  of  the  individual  cases  in  this  pedigree  but  III.  9  and  IV.  15  had  glaucoma, 
following  the  luxation  of  lenses  into  the  anterior  chamber;  the  lenses  were  removed  by  operation.  The  heart 
affect  ions  were  not  congenital  or  due  to  structural  anomalies  but  mostly  had  an  infectious  basis  and  appear  to 
suggest  an  inherited  liability  to  endocarditis  in  the  presence  of  infection.  No  consanguinity  recorded. 
Bibl.  No.  202. 

Pig.  1  178.  Cameron's  Case.  Ectopia  lentis  in  thirteen  females  and  one  male  of  four  generations;  in  each 
case  both  lenses  were  dislocated  and  vision  was  very  seriously  affected.  I.  2  was  said  to  be  the  only  member 
of  a  sibship  of  seven  to  be  affected;  her  only  child,  II.  1,  was  similarly  affected.  II.  1  had  six  children,  of 
whom  four  were  affected  and  each  of  these  transmitted  the  defect  to  their  children.  III.  2  had  to  be  trained 
in  an  institution  for  the  blind.  III.  4  with  dislocated  lenses  had  pin  point  pupils,  which  did  not  dilate  under 
atropine,  so  that  examination  was  difficult;  iridodonesis  was  present;  R.  V.  —  L.  V.  =  ■$■$,  improved  by 
+  11  D.  sph.  to  ■£§  in  each.  IV.  6,  aged  13,  had  both  lenses  partially  dislocated  upwards;  R.  V.  =  L.  V.  =  ^ 
or  with  +  1  2  D.  sph.  V.  =  -^  in  each;  fundi  normal.  IV.  8,  aged  11,  had  both  lenses  partially  dislocated 
upwards;  R.  V.  =  L.  V.  =  ^,  not  improved  by  glasses,  fundi  normal.  IV.  9,  aged  6;  R.  V.  =  finger  counting 
at  8",  L.  V.  =  g^;  right  lens  was  much  displaced  outwards,  leaving  most  of  the  pupil  free  so  that  vision 
was  improved  by  +  11  D.  sph.;  in  the  left  eye,  the  lower  margin  of  lens  was  across  the  centre  of  the  pupil ; 
fundi  were  normal.  No  further  cases  in  this  family  were  examined.  No  consanguinity  recorded.  Bibl. 
No.  266. 

Fig.  I  I  79.  Clark's  Case.  A  history  of  ectopia  lentis  associated  with  coloboma  lentis  in  two  generations. 
I.  2,  David  H.,  was  blind  for  thirty  years  before  his  death ;  he  was  supposed  to  have  had  cataract ;  he  had  two 
sisters  and  one  brother,  of  whom  no  information  is  given.  II.  2,  Samuel  H.,  was  blind  for  ten  years  before 
his  death.  Of  the  nine  children  of  II.  2,  the  three  eldest,  aged  70,  68  and  64  years  respectively,  had  normal 
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eyes  but  III.  2  had  one  child,  IV.  1,  a  daughter  aged  26,  Bertha  A.,  with  bilateral  coloboma  lentis.  III.  5, 
Tillie  H.  M..,  aged  63,  liad  bilateral  coloboma  lentis  and  cataract.  III.  6,  aged  61,  had  normal  eyes.  III.  7> 
]\I.  11.  II.,  aged  59,  had  both  lenses  dislocated  downwards ;  he  had  been  under  observation  for  nineteen  years  and 
had  excellent  vision.  III.  8,  J.  O.  H.,  aged  55,  had  a  small  semicircular  coloboma  of  the  lower  border  of 
the  right  lens  associated  with  a  dislocation  upwards;  he  had  a  rather  advanced  cataract.  III.  10,  aged  53, 
had  (?)  cataract.    III.  12,  aged  51,  had  normal  eyes. 

Of  the  three  children  of  III.  8,  one  son  was  normal;  IV.  4,  J.  H.,  aged  23,  had  coloboma  lentis  in  the 
left  eye;  IV.  3,  Millie  H.,  aged  25,  had  a  large  coloboma  in  both  lenses.  IV.  5,  Kenneth  A.,  aged  30,  had 
bilateral  dislocation  of  the  lenses  upwards.  IV  1  and  4  had  been  under  observation  for  some  years  and  had 
practically  normal  vision  when  corrected.   No  consanguinity  recorded.    Bibl.  No.  229. 

Fig.  1180.  Rotttis  Case.  Ectopia  lentis,  associated  with  heart  disease  and  with  high  myopia.  I.  1 — 3 
had  normal  eyes;  I.  2  was  married  twice  and  had  a  daughter  by  each  husband;  II.  2  had  normal  eyes,  II.  1 
had  weak  eyes  and  was  believed  by  the  recorder  to  have  probably  had  ectopia  lentis,  she  also  had  at  the 
age  of  50  years  an  enlarged  heart  with  the  apex  almost  in  the  axillary  line.  II.  2  married  a  myope  and 
had  two  children,  a  daughter,  III.  2,  who  had  ectopia  lentis,  myopia,  and  myocardial  degeneration,  and  a 
son,  III.  3,  who  was  normal.  III.  2  had  seven  children,  of  whom  IV.  1,  aged  26,  was  normal;  IV.  2  was  said 
to  have  died  suddenly  from  heart  disease  at  the  age  of  21  days;  IV.  3,  aged  23,  was  normal;  IV.  4,  aged  20, 
had  ectopia  lentis  and  high  myopia;  IV.  5  died,  aged  16,  and  was  believed  to  have  probably  had  ectopia 
lentis;  iV.  6,  aged  15,  had  ectopia  lentis,  high  myopia,  and  mitral  disease;  IV.  7  died,  aged  1\  years,  from 
heart  disease.    No  consanguinity  recorded.    Bibl.  No.  263. 

Fig.  1181.  Bresyeit's  Case.  Ectopia  lentis  in  ten  members  of  a  small  pedigree.  Fritz  S.,  IV.  1,  complained 
of  difficulty  in  seeing;  he  was  found  to  have  bilateral  congenital  ectopia  lentis,  both  lenses  being  displaced 
upwards  and  inwards;  his  mother  had  also  seen  badly  since  her  youth  and  it  was  found  that  the  same 
anomaly  occurred  in  her  and  in  her  other  five  children.  The  paternal  grandmother  of  III.  2  had  been  very 
short-sighted  since  her  childhood,  but  could  always  do  fine  work;  the  recorder  considered  that  she  also  with 
great  probability  had  ectopia  lentis.  The  father  of  III.  2  had  very  good  vision;  he  was  the  only  child  of  his 
parents.  III.  2  had  two  siblings,  a  sister  with  ectopia  lentis  and  a  brother  with  good  vision,  whose  son  had 
bilateral  ectopia  lentis.  No  other  abnormality  was  found  in  association  with  the  anomaly.  No  consanguinity 
recorded.    Bibl.  No.  Q6. 

Fig.  1182.  Fecht's  Case.  Ectopia  lentis  in  four  members  of  a  sibship  of  ten.  II.  2,  Johann  J.,  aged  46 
(1927),  had  always  seen  badly  but  since  1914  his  vision  had  become  much  worse;  in  1918  he  had  a  detach- 
ment of  the  retina  following  trauma;  he  had  had  an  operation  for  extraction  of  a  luxated  lens.  II.  5, 
Wilhelm  J.,  aged  42  (1927),  had  seen  badly  since  birth  and  had  been  under  treatment  repeatedly  between 
the  years  of  1910  and  1923;  he  had  increasing  myopia;  his  lenses  became  cataractous  and  the  left  lens,  with 
complete  opacity  and  shrinkage,  became  luxated  into  the  floor  of  the  vitreous  chamber.  In  1926  the  anterior 
chambers  were  very  deep,  there  was  a  marked  tremor  of  the  irides,  pupils  reacted  well;  the  right  lens  was 
subluxated  outwards  and  downwards,  the  left  lens  was  luxated  into  the  vitreous  and  could  be  made  to  fall 
into  the  pupillary  region  on  the  patient  lowering  his  head;  R.  V.  =  L.  V.  =  ^  with  correction.  II.  13, 
Frau  H.  D.,  aged  28,  had  always  seen  badly  and  had  been  under  treatment  many  times  between  the  ages 
of  1 1  and  22  years;  she  had  deep  anterior  chambers  and  tremulous  irides;  her  right  pupil  was  excentrically 
placed  inwards;  right  lens  was  opaque  and  subluxated  downwards  and  inwards;  the  left  lens  was  opaque 
and  shrunken  and  was  completely  luxated  outwards  and  downwards.  II.  17,  Paul  J.,  aged  23,  had  had  an 
operation  for  strabismus  and  had  slight  bilateral  ptosis;  his  right  pupil  was  larger  than  the  left,  the  left 
pupil  was  excentrically  placed  upwards  and  inwards;  the  left  lens  was  subluxated  upwards  and  inwards  and 
showed  a  slight  opacity;  the  right  lens  was  clear.   The  parents  of  these  siblings  were  said  to  have  normal  eyes. 

No  anomaly  is  noted  in  the  six  siblings  of  the  cases  described  nor  in  the  seventeen  members  of 
generation  III;  evidently  enquiries  were  made  with  regard  to  these  members  but  no  details  concerning 
them  are  given.    No  consanguinity.    Bibl.  No.  272. 

Fig.  1183.  de  Caralt's  Case.  Ectopia  lentis  in  five  females  of  two  generations.  I.  1  died  from  Raynaud's 
disease;  I.  2  was  healthy;  these  parents  had  three  healthy  sons  and  three  daughters;  of  the  latter  II.  4  had 
congenital  cataract;  II.  6  had  ectopia  lentis  and  amblyopia;  II.  7  had  ectopia  lentis,  and  later  luxation,  she 
also  suffered  from  metrorrhagia.  II.  4  had  four  daughters,  of  whom  the  first  had  some  cerebral  vascular- 
trouble  which  led  to  mental  defect.  III.  2  and  3  were  normal.  III.  4  had  bilateral  ectopia  lentis  with  later 
luxation;  she  had  cataract  early  in  life,  also  rickets;  she  was  neurotic  and  very  irritable  with  manifest 
hyperthyroidism;  puberty  occurred  at  13  years  but  there  was  some  abnormality  in  the  development  of 
secondary  sex  characters ;  she  was  liable  to  fainting  attacks  and  nervous  crises.  II.  6  died  childless.  II.  7 
had  two  healthy  sons  and  one  healthy  daughter;  one  daughter,  III.  8,  had  bilateral  ectopia  lentis,  she  was 
neurotic  and  had  a  tuberculous  hip  joint.  III.  9  had  bilateral  ectopia  lentis  and  hyperthyroidism.  The 
condition  in  III.  4  and  III.  8  was  associated  with  a  progressive  high  myopia  showing  resultant  changes  in 
the  fundus.    No  consanguinity  recorded.    Bibl.  No.  276. 


542  TREASURY  OF  HUMAN  INHERITANCE      Plate  LXXIII. 

Fig.  I  Is  l.  Usher' 8  Case.  A.  father  and  daughter  with  both  leases  dislocated.  II.  4,  William  D.,  aged  41 
(  1  909  i.  carter,  came  fco  hospital  on  account  of  his  daughter,  111.  4;  he  stated  that  his  father,  I.  1,  and  mother, 

I.  2,  bad  good  vision  and  were  not  cousins;  he  was  "always  a  little  short-sighted";  II.  4  is  fourth  in  a  sib- 
ship  of  seven,  all  of  his  brothers  and  sisters  had  good  vision;  on  examination  his  lenses  were  seen  in  the  vitreous; 
fundi  normal;  I!.  V.  with  +  1 0  D.  sph.  =  /; ,  L.  V.  with  +  12  D.  sph.  =  T%.  III.  1.  Sarah  1).,  schoolgirl, 
aged  9  |  1909),  never  had  good  sight,  Left  eye  was  painful  for  a  month  two  years  ago,  previous  to  this  vision 
had  been  the  same  in  each  eye ;  a  white  appearance  had  been  noticed  for  two  or  three  years  in  her  left  eye; 
R.  V.  with  +  15  D.  sph.  -  fy  not  fully;  pupillary  part  of  iris  blue,  ciliary  part  green;  pupil  contracts  feebly 
to  light;   upper  edge  of  lens  visible  at  extreme  lower  part  of  pupil ;  tension  normal;  fundus  normal ;  L.  V.  = 

no  percepl of  lighl  ;  a  globular  bluish  translucent  body  with  dense  yellowish  white  opacity  at  centre  of 

anterior  surface  lies  in  the  anterior  chamber  (lens  dislocated);  iris  grey  with  broad  pigmented  pupillary 
band;  pupil  dilated,  no  contraction  to  light;  it  is  a  blind  glaucomatous  eye.  III.  4  appears  perfectly 
healthy  and  has  no  other  deformities;  respiratory,  circulatory  and  alimentary  systems  normal;  urine  amber, 
acid,  1015,  no  sugar,  no  albumen;  left  eye  was  excised;  III.  4  is  fourth  born  in  a  sibship  of  five;  her  three 
sisters,  III.  1,2  and  5,  have  normal  vision,  but  her  brother,  III.  3,  does  not  see  so  well  as  her  sisters,  it  is 
therefore  just  possible  that  he  too  may  have  dislocated  lenses.  The  family  had  left  the  address  they  gave 
twent\  one  years  ago  and  unfortunately  could  not  be  traced.    No  consanguinity.    Hitherto  unpublished. 

Fig.  1185.  Rollet  and  Bussijs  Case.  II.  2,  Leopold  R.,  aged  28,  had  both  lenses  displaced  upwards  and 
inwards;  the  lower  external  bolder  of  the  lens  divided  the  pupils  so  that  a  third  of  the  pupillary  area  was 
aphakic;  the  lenses  were  perfectly  transparent;  iridodonesis  was  noted;  R.  V.  =  ^\j,  L.  V.  =  ^;  fundi 
were  normal;  the  patient  was  robust;  his  ocular  defect  was  noticed  at  the  age  of  5  years.  III.  1,  Henry  R., 
aged  5,  bad  lenses  dislocated  precisely  as  in  his  father;  R.  V.  =  L.  V.  =  ^$-  A  maternal  uncle  of  II.  2,  and 
a  son  of  this  uncle  had  very  bad  sight  which  could  not  be  corrected  by  glasses.  No  consanguinity  recorded. 
Bibl.  No.  242. 

Fig.  1186.  Pinckard's  Case.  II.  2,  J.  E.,  had  always  had  bad  sight;  both  lenses  were  dislocated 
downwards  and  inwards  and  were  opaque.  II.  3,  Rose  E.,  had  both  lenses  dislocated  downwards;  when 
first  seen  her  lenses  were  clear  and  were  noted  to  be  more  convex  than  normal;  at  a  later  visit  opacities 
had  developed  in  each.  II.  2  had  three  children,  of  whom  III.  1,  Jane  E.,  aged  10,  had  both  lenses 
dislocated  upwards  and  inwards.  III.  2,  aged  6,  was  said  to  have  good  vision.  III.  3,  Rachel  E.,  aged  5, 
was  "mentally  lacking"  and  had  both  lenses  dislocated  upwards  and  inwards.  I.  2  was  said  to  have  had 
poor  vision.    No  consanguinity  recorded.    Bibl.  No.  148a. 

Fig.  1187.  BreitbartlCs  Case.  Corectopia  and  ectopia  lentis  in  two  brothers;  the  parents,  four  other 
siblings  and  other  relations  had  no  similar  defect.  II.  2,  aged  40,  was  a  robust  man,  the  father  of  many 
children,  all  of  whom  had  normal  eyes;  his  sclerae  and  corneae  were  normal,  media  were  transparent;  the 
anterior  chamber  in  each  eye  was  deep;  irides  were  brown  and  tremulous  on  movement  of  the  eyes;  pupils 
on  each  side  were  displaced  downwards  and  slightly  outwards;  they  were  of  a  long  oval  shape,  the  long 
axis  directed  obliquely  from  up  and  in  to  down  and  out;  the  pupils  measured  2.,  mm.  by  1  mm.,  they 
reacted  promptly  to  light;  the  lens  in  each  eye  was  ectopic;  extensive  choroidal  atrophy  was  noted  in  the 
region  surrounding  the  disc;  R.  V.  =  B?]J,  L.  V.  with  +  10  D.  =  ■£§.  A  similar  description  is  given  of  the 
eyes  of  II.  3.  aged  36;  his  pupils  however  were  displaced  up  wards  and  outwards  and  were  oval  in  shape; 
the  irides  were  tremulous  on  the  least  movement  of  the  eyes;  the  lenses  were  ectopic;  the  discs  were 
surrounded  by  an  area  of  atrophic  choroid;  R.  V".  =  HI,  L.  V.  =  ^.  There  was  no  diplopia  in  either 
brother.    No  consanguinity  recorded.    Bibl.  No.  116. 

Fig.  1188.  Foxonet's  Case.  II.  2,  aged  50,  complaiued  of  severe  pain  in  her  left  eye;  the  bulb  was 
injected,  the  pupil  dilated,  and  an  oval  lens  was  in  the  anterior  chamber,  the  papilla  was  deeply  excavated; 
V.  perception  of  light;  T.  —  +  3.  At  this  time  the  right  eye  showed  a  tremulous  iris  and  subluxated  lens; 
fundus  was  normal;  tension  not  raised;  at  a  later  date  glaucoma  occurred  in  this  eye  also;  the  patient 
had  always  had  bad  sight.  I.  1,  aged  72,  also  had  luxation  of  the  lens  downwards  in  both  eyes  and 
glaucoma :  cataract  was  noted  in  this  case.  I.  2  had  good  vision.  II.  3,  aged  35,  had  glaucoma  with 
luxation  of  the  lens  in  the  left  eye.  Of  the  children  of  II.  2  two  had  good  vision;  III.  3,  aged  8  years,  had 
bilateral  congenital  ectopia  lentis  with  an  upward  displacement.    No  consanguinity  recorded.    Bibl.  No.  235. 

Fig.  1189.  Tiffany's  Case.  Ectopia  lentis  in  seven  children  of  a  sibship  of  nine;  in  each  case 
iridodonesis  was  present  and  the  lens  could  be  seen  swaying  slightly;  none  of  the  children  complained  of 
(I  i I >lopia ;  the  lenses  all  seemed  slightly  opaque ;  visual  acuity  varied  from  .r£n  to  as  low  as  „ ;;  n  ;  the  direction 
of  the  displacement  of  the  lenses  in  different  cases  was  as  follows:  II.  1,  Josephine,  aged  19,  both  lenses 
outwards:   IT.   3,    Minnie,  aged    16,   R.   lens  upwards  and  outwards,   L.  lens  up  and  slightly  outwards; 

II.  4.  Emma,  aged  15,  R.  lens  upwards,  L.  lens  up  and  inwards;  II.  5,  William,  aged  12,  R.  lens  outwards, 
L.  lens  upwards  and  outwards;  II.  6,  Freddie,  aged  10,  both  lenses  inwards;  II.  7,  Theodore,  aged  8, 
both  lenses  up  and  outwards     II.  '■>,  Herman,  aged  4,  both  lenses  upwards  and  outwards.    II.  2,  Louisa 
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aced  18,  and  II.  8,  Bertha,  aged  6,  bad  V.  =  §§  in  each  and  had  normally  placed  lenses;  II.  2  had  some 
opaque  fibres  of  the  optic  nerve  in  the  left  eye.  The  mother,  aged  40,  a  German,  had  normal  eyes;  the 
father  was  dead  but  his  widow  said  he  had  something  shaking  in  his  eyes  and  was  very  near-sighted ;  the 
recorder  thought  he  probably  had  the  same  affection  as  his  children.  The  lenses  in  all  the  affected  members 
of  the  family  were  of  normal  size  and  shape.    No  consanguinity.    Bibl.  No.  125. 

Plate  LXXIV.  Fig.  1190.  Usher's  Case.  A  pedigree  with  three  cases  of  congenital  dislocation  of 
lenses  in  a  sibship  of  seven;  mental  affection  in  these  three  cases  and  in  a  few  other  members  on  both 
maternal  and  paternal  sides  of  the  pedigree.  V.  33,  Annie  M.,  aged  10  (1921),  seen  in  Aberdeen  Royal 
Infirmary,  had  been  knocked  down  at  school  1 1  days  before  admission;  her  right  side  was  bruised  and  face 
cut;  right  eye  had  been  swollen  for  some  days.  This  child  is  second  born  in  the  sibship;  her  mother  stated 
that  she  was  mentally  weak.  On  examination,  there  was  noted  R.  ciliary  injection,  pupil  widely  dilated 
though  no  mydriatic  had  been  used;  anterior  chamber  deep;  a  dull  red  reflex.  Later  the  upper  edge  of 
the  lens  was  seen  in  the  centre  of  the  pupil,  the  lens  being  partially  dislocated  downwards;  with  focal 
light  pale  grey  strands  were  visible,  these  passed  upwards  from  the  lens  margin;  the  lower  part  of  pupil  was 
grey  (lens)  upper  part  is  black;  iridodonesis  was  noted;  no  fundus  details  seen.  The  left  eye  had  also 
partial  dislocation  of  the  lens  downwards,  the  edge  of  the  lens  is  seen  at  junction  of  middle  and  lower 
thirds  of  pupil,  upper  margin  was  tilted  slightly  backwards  and  had  grey  strands  passing  upwards  and  inwards 
from  it;  anterior  chamber  was  of  uniform  depth;  iridodonesis  was  noted;  fundus  normal.  The  patient  is 
illiterate  and  obviously  imbecile.  Urine  amber,  acid,  1025,  no  sugar,  no  albumen.  This  child  died  in  1928 
from  intestinal  tuberculosis. 

V.  35,  Helen  M.,  aged  10  (1924),  seen  in  Aberdeen  Royal  Infirmary.  The  history  shows  that  this 
patient  has  never  seen  well  and  at  school  requires  to  sit  near  the  blackboard.  No  injury  to  eyes  or  head; 
no  history  of  pain  or  redness  of  eyes;  "she  is  illiterate  and  seems  to  have  a  simple  mentality.  On  examination, 
vision  was  tested  for  both  eyes  but  it  is  impossible  to  say  what  she  sees,  says  she  can  see  letters  on  the 
board,  but  will  not  name  them;  on  the  right,  a  blue-grey  opaque  lens  lies  in  the  anterior  chamber  and 
obscures  the  whole  of  the  pupil,  which  contracts  to  light;  eye  movements  full;  T.  =  +  1 ;  eye  quiet;  no  red 
reflex;  iris  brown;  on  the  left  side  the  lens  of  a  pale  yellow  colour  lies  in  the  anterior  chamber  obscuring  the 
pupil  but  not  completely,  the  upper  part  being  quite  black;  pupil  contracts  to  light;  iris  brown  except 
near  the  pupil,  above,  where  it  has  a  metallic  blue  appearance;  T.  =  normal;  eye  quiet;  a  brown  strip  of 
pigment  is  noted  on  upper  part  of  lens;  no  red  reflex;  a  dense  white  opacity  is  seen  on  the  centre  of 
anterior  surface  of  lens;  there  is  a  dark  linear  area  in  the  sclerotic  at  upper  part  of  ciliary  region.  Heart 
and  lungs  show  nothing  abnormal;  urine  straw  coloured,  acid,  1018,  no  albumen,  no  sugar."  A  few  days 
later  the  left  lens  was  extracted  by  means  of  a  spoon  and  still  later  a  spoon  extraction  was  done  on  the 
right  eye.  Both  eyes  soon  healed  and  patient  was  discharged  with  a  +  12  D.  sph.  for  each  eye.  When  seen 
seven  years  later  (1931),  she  could  pick  up  small  objects  such  as  coins  quite  readily;  wears  the  +  12  D.  sph.; 
the  eyeballs  appear  to  be  of  normal  size;  transverse  diameters  of  cornea  11 -5  mm.;  fundi  normal;  has  two 
decayed  molars,  otherwise  teeth  are  normal. 

V.  37,  Peggy  M.,  aged  12  (1931),  seen  at  her  home;  mother  says  she  is  quite  illiterate;  is  weak-minded 
and  has  learnt  nothing  at  school.  On  examination,  is  mentally  defective  and  has  double  partial  dislocation 
of  lenses;  right  lens  is  dislocated  downwards,  its  upper  edge  being  visible  in  the  pupil;  left  lens  is  dislocated 
towards  nose  and  its  outer  edge  is  seen  at  the  junction  of  inner  and  middle  thirds  of  the  pupil;  anterior 
chambers  of  equal  depth;  iris  colour  grey -brown;  iridodonesis  very  marked,  the  whole  of  the  iris  is 
tremulous  in  each  eye;  refraction  hypermetropia,  with  either  eye  she  could  distinguish  a  penny;  eyes 
apparently  of  normal  size;  transverse  diameter  of  cornea  about  11*5  mm.;  pupils  central.  Teeth  were 
complete  in  lower  jaw;  first  R.  upper  molar  and  several  L.  upper  teeth  were  absent;  she  had  had  several 
teeth  extracted. 

V.  45,  Annie  MacC,  domestic  servant,  aged  22,  illegitimate  daughter  of  IV.  47 ;  her  father  was  nob 
the  father  of  her  half  siblings  V.  32 — 37;  has  good  vision  and  is  said  to  be  clever.  V.  32,  Mary  M.,  aged  21, 
housekeeper,  has  good  vision,  examined  by  school  doctor.  William  M.,  the  elder  of  V.  36,  seen  by 
Dr  H.  E.  Smith,  Jan.  1929;  R.  V.  with  —  6  D.  sph.  =  -£%  and  1  J.  =  L.  V.;  no  dislocation  of  lenses; 
media  clear;  fundi  normal.  Alex  M.,  V.  34,  and  Robert  M.,  the  younger  of  V.  36,  have,  according  to  their 
parents,  excellent  vision.  The  mother,  IV.  47,  Jean  T.,  aged  40,  has  anterior  chambers  of  normal  depth; 
no  iridodonesis;  fundi  normal;  reads  small  print,  1  J.  at  10",  with  either  eye  and  V.  =  ■§-;  no  mental 
affection;  refraction  hypermetropic;  irides  brown;  pupils  are  equal,  central,  and  contract  to  light.  After 
the  birth  of  her  illegitimate  daughter  IV.  47  had  the  seven  children  V.  32 — 37  and  no  miscarriages  or 
still-births;  she  and  her  husband  were  not  consanguineous. 

IV.  29,  Arthur  M.,  aged  52,  father  of  the  affected  sibship  is  a  crofter  or  small  farmer  in  Banffshire; 
R.  V.  =  L.  V.  =£;  refraction  emmetropic;  no  iridodonesis;  irides  blue;  anterior  chambers  of  equal  depth; 
pupils  equal,  central,  contract  to  light;  fundi  normal;  is  mentally  sound.  III.  32,  Isabella  T,  though  old, 
is  robust  and  mentally  clear;  sees  well;  fundi  normal;  has  had  seventeen  children;  she  herself  is  in  a 
sibship  of  sixteen.    III.  21,  Alexander  McO,  a  small  farmer  in  Aberdeenshire,  aged  about  75,  is  working 
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regularly;  vision  quite  good  in  each  eye;  fundi  normal;  he  and  his  family,  IV.  II  63,  have  a  bad 
reputation  In  the  district  of  being  wild  people  and  notorious  poachers;  mental  stale  appears  to  be 
satisfactory.  1 1.  18,  .James  T.,  illegitimate,  lived  to  over  80;  he  was  not  related  to  bis  wife,  1 1.  19,  Ellen  C, 
who  was  one  of  fourteen  siblings  and  died  aged  74.  Nothing  was  known  of  ocular  or  mental  defects  in  the 
descendants  of  the  siblings  of  II.  19;  no  attempt  has  been  made  to  follow  them  up.  I.  1  and  I.  5  were  not 
related.  1.  5  and  John  P.,  I.  6,  had  no  children.  I.  7,  James  C,  and  I.  8,  Mary  S.,  lived  to  old  aye;  they 
were  not  related.  II.  17,  Rachael  T.,  lived  with  Til.  32,  for  14  years:  her  husband  11.  l(i,  Robert  L.  McC, 
was  not  a  cousin;  he  became  insane  in  1862  at  the  age  of  30  and  was  admitted  for  epileptic  insanity  to 
the  Aberdeen  Royal  Mental  Hospital,  where  be  died  in  1895.  Alexander  McC,  I.  2,  father  of  II.  16, 
married  twice;  by  his  first  wife  lie  had  five  children,  one  of  whom,  II.  13,  Jeanie  McC,  was  admitted 
in  1853,  at  the  age  of  34,  as  an  inmate  of  the  Aberdeen  Royal  Mental  Hospital;  she  had  grandiose 
delusions,  was  quarrelsome  and  violent;  she  was  in  hospital  for  thirty  years.  ITT.  11,  Mary  E.,  had  no  ocular, 
mental  or  other  defect;  she  died  from  pyloric  obstruction.  III.  3,  William  M.,  had  been  hardy  and  sound 
mentally;  he  died  from  heart  disease.  II.  3,  James  E.,  married  Annie  C,  II.  4,  they  were  presumably 
normal.    1 1.   1  died  aged  60  of  heart  disease.    II.  2  died  old,  she  and  her  husband  were  unrelated. 

I  V.  22,  William  D.,  first  cousin  to  IV.  29,  was  an  epileptic  imbecile,  admitted  in  1890  to  the  Aberdeen 
Royal  Mental  Hospital ;  his  half  sister,  IV.  17,  said  that  he  had  convulsions  at  the  age  of  2  years  resulting 
from  a  fall;  III.  10,  father  of  IV.  22,  had  no  mental  defect  and  no  such  defect  had  been  known  to  occur 
amongst  his  relatives.  The  mother,  III.  9,  had  normal  descendants  from  her  first  marriage.  TV.  35,  Fred  C, 
first  cousin  to  IV.  29,  aged  34,  was  the  youngest  in  a  sibsbip  of  nine;  he  has  a  very  large  head  and  right 
hemiplegia;  his  sister,  IV.  36,  said  he  had  a  stroke  in  infancy  after  which  his  head  became  large;  his  fingers 
and  wrist  on  the  right  side  are  markedly  flexed;  his  head  with  circumference  of  25"  is  spherical  and 
possibly  hydrocephalic;  no  suggestion  of  tower  skull  or  rickets;  sutures  are  closed;  left  eye  is  divergent; 
pupils  are  equal  and  contract  to  light;  no  proptosis;  irides  blue;  R.  V.  =  finger  counting  at  1',  L.  V.  =  hand 
m<  a  eraents  at  1' ;  double  optic  atrophy;  no  nystagmus,  eye  movements  seem  to  be  imperfect  in  all  directions  ; 
memory  said  to  be  good;  is  fond  of  music. 

V.  57,  illegitimate,  is  described  by  a  medical  man  as  peculiar  though  not  an  imbecile.  The  four  siblings 
under  V.  2  were  reported  by  IV.  29  to  be  "all  a  little  soft"  ;  they  are  now  grown  up,  the  youngest,  aged  16,  in 
domestic  service,  the  males  at  farm  work;  all  have  left  home;  a  neighbour  said  that  none  of  them  is 
mentally  affected,  but  that  their  mother  was  perhaps  a  little  strange.  The  following  went  abroad,  II.  5 
and  7,  III.  17,  18  and  23,  IV.  64  (three  siblings),  two  of  IV.  39,  one  of  IV.  34,  one  male  and  one  female 
of  IV.  80,  one  of  V.  27,  all  except  one  male  of  V.  30,  two  males  of  V.  38,  three  males  and  one  female 
(siblings)  of  V.  46,  V.  55,  one  female  of  V.  63;  VI.  3,  three  siblings  under  VI.  24,  VII.  1.  Those  who 
died  in  infancy  include  III.  38,  39,  two  of  IV.  58,  one  male  of  IV.  80,  one  female  twin  of  IV.  26,  three 
males  of  V.  23,  one  of  V.  28,  V.  40,  one  male  of  V.  64,  one  male  of  VI.  23.  III.  35  died  young,  also  two 
females  of  IV.  1,  IV.  31,  one  of  IV.  65,  one  male  of  V.  49,  one  male  and  one  female  of  V.  56,  one  of  VI.  24. 
V.  14  and  15  were  still-born.  In  addition  to  information  received  from  members  of  the  pedigree  help  has 
been  given  by  medical  men  in  several  districts.  Dr  Alexander  Craig  kindly  provided  the  notes  of  II.  13 
and  16  and  of  IV.  22.    No  consanguinity.    Hitherto  unpublished. 

Fig.  1191.  Usher's  Case.  Congenital  dislocation  of  lenses  in  a  mentally  defective  brother  and  sister; 
several  other  cases  of  mental  defect  in  the  pedigree.  H.  W.,  V.  6,  aged  7  (1906),  attends  school ;  his  right 
lens  is  dislocated  into  the  anterior  chamber,  left  lens  partially  dislocated  downwards;  R.  V.  =  L.  V.  =  finger 
counting  at  4 — 5m.;  corneae  are  clear;  optic  discs  are  normal;  tension  is  normal;  anterior  chambers  are  of 
moderate  depth;  on  the  right  side  slight  ciliar)'  injection  is  noted;  the  pupil  is  wide  and  circular;  the  left 
eye  is  quiet,  the  pupil,  half  dilated,  is  transversely  oval  and  active  to  light;  there  is  marked  iridodonesis  on 
the  left;  upper  edge  of  lens  is  seen  in  the  pupil;  movement  of  the  eyeballs  is  full.  V.  6  was  born  at  full 
time;  when  two  years  old  he  was  1  i  hours  in  a  "fit,"  said  to  be  due  to  teeth;  he  has  never  been  very  strong,  but 
has  had  none  of  the  common  children's  illnesses;  he  is  only  fairly  well  nourished;  faciesis  rather  vacant,  mouth 
open,  shape  of  head  brachy cephalic ;  he  is  shy  but  not  specially  emotional ;  there  is  a  large  cicatrix  on  the 
left  side  of  his  head,  parietal  area;  heart,  lungs  and  abdomen  are  normal;  no  weakness  is  demonstrable  in 
arms  or  legs;  urine  is  straw  coloured,  specific  gravity  1023,  no  albumen  or  sugar.  This  boy  has  always  been 
near  sighted ;  three  weeks  before  examination  he  came  home  from  school  at  half  ti  me  because  his  right  eye  was  sore 
and  red ;  there  had  been  no  injury  to  it;  he  was  in  bed  for  a  day  or  two  with  sickness  and  vomiting.  When  in 
hospital  the  left  lens  of  V.  6  dislocated  into  the  anterior  chamber;  when  eserine  was  used  the  pupils 
contracted  but  the  lenses  slipped  back  behind  the  irides;  the  child  was  taken  home  before  anything  was 
done  for  removal  of  the  lenses.  In  1909  the  left  lens  was  opaque  and  shrunken  in  the  anterior  chamber, 
which  was  deep,  the  eye  diverged  and  probably  had  no  p.  1. ;  the  right  eye  showed  iridodonesis,  pupil 
irregular,  shallow  anterior  chamber.  When  seen  in  February  1931  the  left  eye  was  shrunken  and  of  a  square 
shape ;  the  right  eye  had  a  blue  iris  with  black  pupil  and  the  patient  could  see  sufficiently,  though  using  no 
glasses,  to  move  about  freely;  he  is  very  weak  mentally  which  accounts  for  his  inability  to  perforin  any 
useful  work  at  his  father's  farm;  he  cannot  read. 
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V.  7,  N.  W.,  aged  10  (1911),  attends  school;  she  was  admitted  that  year  to  Aberdeen  Royal  Infirmary 
for  dislocation  of  lenses  with  a  history  of  sudden  acute  pain  in  the  right  eye  a  month  previously  and  loss  of 
vision ;  R.  V.  =  hand  movements  at  4';  R.  T.  =  -  1 ;  anterior  chamber  was  deep,  pupil  partially  dilated ;  ciliary 
injection  was  noted;  a  purple  area  resembling  a  ruptured  sclerotic  was  seen  near  the  upper  margin  of  the 
cornea;  it  may  however  be  clue  to  pigment  in  the  sclerotic,  nothing  similar  was  in  the  other  eye;  iridodonesis 
was  present ;  the  lens  was  partially  opaque  with  the  upper  edge  visible  in  the  pupil ;  the  pupil  was  black  in 
upper-inner  part;  fundus  not  seen,  a  dull  red  reflex  up-in.  L.  V.  =J$;  anterior  chamber,  generally  shallow, 
was  deeper  at  the  periphery;  iridodonesis  of  the  whole  iris;  no  congestion  was  present;  tension  was  normal; 
pupil,  eccentric  towards  the  nasal  side,  contracted  to  light;  disc  was  normal.  This  child  had  a  vacant 
expression ;  was  well  nourished ;  all  over  her  legs  were  small  ulcerated  patches  varying  in  size  from  ^  to  i  inch 
in  diameter;  heart  and  lungs  were  normal;  mental  condition  weak;  eye  movements  full;  no  tremors  of 
tongue;  knee  jerks  + +,  left  plantar  reflex  showed  a  definite  extensor  response,  the  right  was  sometimes 
extensor,  once  flexor;  legs  held  very  rigid;  abdominal  reflexes  very  active  on  the  left  side,  less  active  though 
present  on  the  right  side;  sensation:  touch,  pain  and  muscle,  good;  smell:  could  not  tell  peppermint  from 
assafoetida;  taste:  she  would  not  say  she  could  distinguish  salt  from  sugar;  she  had  a  high  arched  palate 
and  sat  with  mouth  open;  the  right  eye  became  quiet  in  a  few  days  and  the  patient  went  home.  Some 
months  later  there  was  pain  in  the  right  eye,  the  lens  was  in  the  anterior  chamber,  T.  =  +  3 ;  the  lens  was 
extracted.  A  few  weeks  later  the  patient  returned  again  with  pain  in  the  left  eye ;  this  lens  was  lying  in 
front  of  the  iris  at  the  inner  part  and  behind  it  at  the  outer;  T.  =  +  2;  lens  was  extracted  June  1st,  1912. 
On  Sept.  9  of  that  year  R.  V.  =  L.  V.  =  ^  with  +  10  D.  sph.  Aug.  9th  1913,  "gets  on  well  with  glasses,  is 
at  school."  In  January  1914,  each  eye,  especially  the  left,  was  staphylomatous  anteriorly,  including  the 
ciliary  region;  R.  T.  =  +  2,  L.  T.  =  +  1 ;  reduced  by  eserine  to  R.  T.  =  normal,  L.  T.  =  +  1.  In  Feb.  1931  her 
father  said  that  V.  7  had  died  aged  27;  she  became  quite  blind  and  was  very  difficult  to  manage  owing  to 
her  violent  temper. 

The  mother,  III.  18,  had  a  twin.sister;  they  were  the  last  born  in  her  sibship  and,  judging  from  accounts 
and  photographs  of  them,  they  were  probably  like  twins;  III.  18  had  only  the  two  children  V.  6  and  7, 
no  miscarriages  or  still  births;  she  was  a  first  cousin  of  her  husband's  father;  she  died  in  1902  at  the  age 
of  41;  she  had  no  ocular  or  mental  defects.  The  father,  IV.  21,  a  farmer,  aged  69  (1931),  is  intelligent  and 
has  good  vision  and  no  deformities;  he  is  an  illegitimate  son  of  III.  34  by  III.  33,  about  whom  little 
information  could  be  obtained.  IV.  21  wrote  "my  mother's  name  was  W., ...but  I  can't  give  you  much 
information  about  her  family;  I  have  heard  she  had  a  sister  a  little  weak  in  mind,  quite  simple,  but  I  never 
heard  of  any  eye  trouble  or  defect."  No  ocular  or  mental  defect  is  known  to  have  occurred  in  any  of  the 
seven  legitimate  daughters  of  III.  34  or  their  descendants,  nor  in  any  of  the  siblings  of  III.  34  or  their 
descendants.  III.  19  had  an  only  child  IV.  14  who  died  in  infancy;  accounts  of  him  differ,  III.  16  said  he 
was  a  normal  child,  though  he  died  abroad  and  she  had  not  seen  him.  IV.  21  was  told  that  it  was  a  good 
thing  he  had  died,  which  meant  that  he  thought  there  had  been  some  malformation.  II.  9  died  when  the 
twins,  III.  18  and  19,  were  born.  Of  those  with  mental  defect  besides  V.  6  and  7,  Helen  M.,  II.  8,  4th 
born  in  a  sibship  of  six  females,  was  an  imbecile  and  undersized..  Alexander  H.,  III.  10,  nominally  a  farmer, 
has  stayed  with  his  married  sister,  III.  15,  and  her  husband  for  the  last  ten  years;  his  sister  regards  him 
as  peculiar,  he  cannot  look  after  himself,  goes  away  for  days  at  a  time,  does  not  say  very  much ;  when  spoken 
to  he  usually  answers  but  sometimes  just  smiles  and  has  a  vacant  look;  his  knowledge  of  his  relatives  is 
very  limited;  IV.  21  described  him  as  "simple";  his  nephew,  IV.  2,  shot  himself  for  no  accountable  reason. 
I.  6,  a  hard-working  farmer,  died  aged  90;  latterly  he  became  mentally  affected  and  for  a  number  of  years 
had  to  be  kept  away  from  his  work.    Consanguinity.    Hitherto  unpublished. 

Fig.  1192.  Usher's  Case.  A  pedigree  containing  one  case,  or  probably  two  cases,  of  congenital  dislocation 
of  lenses  and  several  individuals  with  mental  affection.  IV.  17,  James  T.,  age  6  (1924),  3rd  in  a  sibship  of 
six;  sight  had  never  been  good;  pupils,  equal,  contract  to  light;  irides  blue,  iridodonesis;  anterior  chambers 
shallower  up  and  in  than  in  other  parts ;  lenses  dislocated  upwards  and  outwards,  lower  edge  of  each  lens 
visible  in  upper  part  of  pupil;  when  seen  again  in  1931  his  parents  said  that  they  had  formerly  believed 
that  he  was  mentally  affected  but  now  regarded  him  as  normal,  and  that  his  defective  vision  had  accounted 
for  their  former  belief.  He  has  not  been  to  school;  fundus  of  each  eye  is  normal  and  is  focussed  with  a  high 
convex  glass;  with  +  14  D.  sph.  spelt  words  of  6  J.  with  his  left  eye;  no  evidence  of  mental  derangement. 
His  two  brothers,  IV  18  and  IV.  19,  with  blue  irides,  and  his  three  sisters,  IV.  15,  IV.  16,  IV.  20,  with 
brown  irides,  have  normal  fundi  and  vision;  each  of  them  read  1  J.  with  each  eye.  Their  uncle,  III.  29, 
who  died  a  year  ago,  age  35,  of  tubercle,  possibly  had  dislocated  lenses,  because  his  brother,  III.  20,  and 
his  sister-in-law,  III.  44,  who  are  the  parents  of  a  boy  with  dislocated  lenses  and  marked  iridodonesis,  each 
independently  stated  that  his  eyes  were  tremulous  like  those  of  their  son  James,  IV.  17.  On  the  other  hand 
his  widow,  III.  30,  had  not  observed  this  and  his  notes  at  the  Royal  Mental  Hospital,  Aberdeen,  where 
he  had  been  an  inmate  with  dementia  praecox,  do  not  mention  it,  though  they  indicate  that  irides  were  blue 
and  pupils  contracted  to  light  and  on  accommodation;  as  a  tremulous  iris  may  readily  be  overlooked  Usher 
was  inclined  to  accept  the  evidence  of  his  brother  and  sister-in-law  who  had  frequently  watched  the  tremor  of 
b.  t.  70 
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the  his  in  their  son's  eyes.  III.  20,  father  of  .lames  T.,  lias  normal  fundi,  blue  irides,  and  reads  1  J.  with 
each  eye.     III.    14,  mother  of  James  T.,  has  normal  fundi,  brown  irides,  and  reads  1  .).  with  each  eye.    II.  11, 

n.d   grandmother,  has  normal   fundi,  blue  irides,  and  shows  no  evidence  of  ectopia  lentis.    II.   22, 

maternal  -rami ther,  refraction  hypermetropic,  blue  irides,  normal  fundi.    III.  24,  age  45,  is  in  a  mental 

hospital  for  dementia  praecox.     111.  15,  female,  ago  42,  is  recognised  by  her  relatives  as  being  insane.    Her 

.  III.  II,  said  that  the  mental  symptoms  began  some  years  after  an  operation  at  the  age  of  16  for 
tubercular  peritonitis.  She  does  not  speak  civilly  to  anyone,  not  even  to  her  mother,  gets  very  angry  and 
will  see  no  strangers.  II.  3,  never  saw  well,  became  mentally  affected  and  was  in  a  home  for  his  mental 
disorder.  II.  1  (>,  has  a  large  family,  III.  39,  in  America;  five  of  her  children  died  in  infancy,  3  in  one  week 
from  diphtheria.  II.  18,  was  mentally  affected  in  America,  was  "queer"  for  many  years,  died  of  "sun- 
stroke." Besides  these  mental  cases,  III.  25  with  mixed  astigmatism  and  blue  irides  has  had  a  family  of 
I  hree  children  who  are  all  very  nervous.   They  live  with  their  parents,  the  father  is  a  farmer.    The  youngest, 

IV.  27,  a  boy,  age  14,  was  with  diiliculty  dragged,  crying,  into  the  room  by  his  mother  for  examination, 
his  pupils  were  equal,  contracted  to  light,  anterior  chambers  normal,  irides  blue,  refraction  hypermetropia, 
wears  convex  lenses,  fundi  normal.  No  examination  of  his  brother,  I  V.  26,  older  than  himself,  was  possible, 
for  from  nervousness  he  hid  himself  and  could  not  be  found.  The  mother  said  that  likewise  her  married 
daughter  is  nervous,  she  has  no  children.  A  number  of  the  families  are  abroad:  IV.  4 — 9  in  New  Zealand, 
all  sic  well,  none  mentally  affected;  IV.  22 — 24  are  in  Hongkong;  111.  27  and  his  children,  IV.  28 — 32,  in 
Canada.  The  members  of  sibships  IV.  38 — 44  and  IV.  45 — 48  are  all  well  known,  none  has  defective  vision 
or  mental  defect.  IV.  45,  the  first  born  in  sibship,  is  aged  9  years.  III.  47,  says  she  has  difficulty  in  seeing 
at  dusk,  no  opportunity  to  test  this,  but  her  optic  discs  and  retinal  vessels  were  normal  and  no  retinal 
pigmentation  was  present  to  suggest  retinitis  pigmentosa.  III.  50,  irides  blue  with  some  stroma  pigment, 
anterior  chambers  normal,  1  J.  with  each  eye.  III.  51,  blue  iris,  anterior  chambers  normal,  1  J.  with  each 
eye.  III.  52  "sees  all  right."  III.  53,  wearing  glasses  convex  for  right  eye,  concave  for  left,  fundi  normal, 
irides  brown,  anterior  chambers  normal.  These  four,  III.  50 — 53,  of  marriageable  age  are  all  unmarried. 
III.  34  died,  all  the  other  members  of  sibship  III.  33 — 38  see  well  except  III.  33,  the  first  born  who  requires 
glasses.  III.  23  died  in  a  few  hours  from  "sunstroke"  in  Hongkong  at  age  of  24,  no  suggestion  of  hereditary 
mental  affection.  We  are  indebted  to  Dr  Alexander  Craig,  Royal  Mental  Hospital,  Aberdeen,  for  notes  of 
III.  24  and  III.  29.    No  consanguinity.    Hitherto  unpublished. 

Fig.  1193.  Gunn's  Case.  Nineteen  cases  of  ectopia  lentis  in  four  generations;  three  adults  and  three 
children  were  examined.  The  condition  was  bilateral  in  all  and  no  further  ahnormality  was  seen;  in  the 
children,  the  lens  could  be  seen  floating  freely  in  the  vitreous;  in  one  case  the  lens  migrated  into  the  anterior 
chamber  and  produced  so  great  an  irritation  that  it  had  to  be  removed.  In  the  adults  there  was  evidence 
of  old  iritis  or  irido-cyclitis,  probably  set  up  by  movements  of  the  lens.  The  pupils  were  small  and  fixed  and 
the  sight  of  all  adults  examined  was  improved  by  +  10  D.  sph.    No  consanguinity  recorded.    Bibl.  No.  195. 

Plate  LXXV.  Fig.  1194.  Williams's  Case.  Ectopia  lentis  in  a  father  and  in  his  two  children.  II.  1, 
Mary  •!.,  aged  28,  had  eyes  slightly  divergent;  irides  tremulous  and  anterior  chambers  deep;  her  pupils 
were  central  and  circular,  but  they  were  small  and  did  not  dilate  readily  under  atropine;  the  lenses  were 
dislocated  upwards;  detachment  of  the  retina  was  present;  in  the  left  eye  the  lens  was  small  but  transparent. 
II.  2,  Marcus  J.,  aged  26,  had  both  lenses  displaced  upwards  and  on  the  right  side  slightly  inwards;  the 
lenses  were  a  little  hazy  and  reduced  in  size;  he  had  markedly  divergent  eyes  with  the  same  deep  anterior 
chandlers  and  tremulous  irides  as  his  sister;  he  had  small  central  pear-shaped  pupils  with  sluggish  reactions; 
this  patient  stuttered  in  his  speech.  The  father's  eyes  were  similarly  affected;  the  mother  and  her  only 
brother  had  good  eyes.    No  consanguinity  recorded.    Bibl.  No.  56. 

Fig.  1195.  Pufahl's  Case.  Corectopia  in  two  brothers.  II.  1  aged  55  had  in  the  left  eye  a  brown  iris 
with  a  small  oval  pupil,  2mm.  long  by  |  mm.  broad,  displaced  upwards  and  outwards;  the  pupil  was  im- 
mobile and  showed  no  reaction  to  light;  iris  was  tremulous;  no  lens  was  present  in  the  pupillary  area; 
T.  =  normal;  field  was  much  narrowed;  the  right  eye  had  become  completely  blind  and  disorganised  at  the 
age  of  30.  II.  2,  aged  53,  had  never  seen  well;  both  bulbs  were  of  the  normal  size:  the  right  showed  a 
transparent  cornea,  normal  anterior  chamber,  and  a  brown  tremulous  iris  with  a  small  oval  pupil,  li  mm. 
by  1  mm.,  displaced  upwards  and  outwards;   the  pupil  showed  no  reaction  to  light  and  was  without  a  lens; 

V.  —  finger  counting  at  6  inches:  in  the  left  eye  conditions  were  similar  but  the  pupil  was  less  far  removed 
from  the  centre  of  the  iris  and  the  displacement  was  upwards  and  inwards;  if  the  patient  looked  down,  the 
upper  margin  of  the  lens  could  be  seen.  Both  parents  and  their  other  seven  living  children  saw  well.  No 
consanguinity.  Bibl.  No.  69. 

Fig.  1196.  Bryant's  Case.  Congenital  bilateral  dislocation  of  the  lens  in  five  members  of  a  sibship  of 
seven;  the  parents  had  normal  eyes.   No  consanguinity  recorded.   Bibl.  No.  109. 

Fig.  1197.  Wihkr's  Case.  I.  1  had  always  been  healthy;  at  the  age  of  39  she  had  R.  V.  t=J^,  L.  V. 
=  ^wo  >  **ne  R-  lens  was  displaced,  up  and  out,  the  left  up  and  in;  both  lenses  were  clear.  Of  eight  children 
of  I.  1,  four  died  in  infancy:    II.  2,   aged  10,  had    R.  V.        ,";,T,   L.  V.  =TAJ°TJ;  the  right  lens  was  displaced 
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outwards,  the  left  lens  upwards  and  outwards;  the  lenses  were  clear  and  the  child  was  well  formed  in  other 
respects,  but  was  mentally  dull.  II.  4,  aged  7,  and  II.  7,  aged  3  years,  were  normal.  II.  5,  aged  5,  had 
normal  fundi  and  clear  lenses  which  -were  dislocated  inwards.  No  consanguinity  recorded.   Bibl.  No.  140. 

Fig.  1198.  Hulme's  Case.  Ectopia  lentis  in  four  members  of  a  sibship  of  twelve;  three  members  of  the 
sibship  died  in  childhood  from  hydrocephalus  with  convulsions;  of  these  one  was  said  to  have  had  tremulous 
irides;  the  remaining  nine  were  healthy  and  five  of  these  had  no  imperfection  of  sight;  the  parents  were 
both  healthy  and  had  excellent  sight;  no  hereditary  defect  was  known  to  have  occurred  previously  in  the 
family  history;  two  of  the  twelve  siblings  were  males.  II.  1,  E.  P.,  aged  19,  had  always  been  near  sighted; 
she  had  brown  irides  with  circular  sluggish  pupils;  irides  were  tremulous  at  lower  and  outer  parts;  right 
eye  was  myopic;  globes  were  healthy  and  of  normal  shape;  the  right  lens  was  displaced  downwards  and 
inwards,  with  commencing  opacity  at  the  edge;  the  disc  was  small  and  showed  considerable  hyperaemia; 
the  left  lens  was  displaced  upwards  and  outwards,  to  a  much  greater  extent  and  was  cataractous  throughout 
the  greater  part  of  its  substance;  fundus  of  the  left  eye  could  not  be  seen.  II.  2,  J.  P.,  aged  18,  had  always 
been  near  sighted;  she  had  brown  tremulous  irides;  the  right  lens  was  completely  cataractous  and  was 
displaced  downwards  aud  inwards;  the  left  lens  was  displaced  downwards  and  outwards  but  was  clear;  the 
left  disc  was  pink  and  a  somewhat  varicose  state  of  the  vessels  was  noted.  II.  3.  F.  P.,  aged  14,  had  blue 
irides  with  circular,  sluggish  pupils ;  both  lenses  were  clear,  the  right  was  displaced  downwards  and  inwards, 
the  left  downwards  and  outwards.  II.  4,  R.  P.,  aged  7,  saw  well  with  the  right  eye  in  which  the  lens  was 
displaced,  slightly  outwards  and  downwards,  but  was  clear;  the  left  lens  was  completely  cataractous  and 
was  also  displaced,  slightly  outwards  and  downwards;  the  left  eye  was  blind,  the  right  fundus  showed  an 
injected  disc.   No  consanguinity  recorded.  Bibl.  No.  46. 

Fig.  1199.  Parker's  Case.  Ectopia  lentis  in  five  cases  of  three  generations.  I.  1,  aged  67  (1898),  had 
had  defective  vision  from  her  earliest  childhood;  the  eyes  of  her  parents  were  normal  so  far  as  she  knew; 
she  had  six  children  of  whom  four  were  living;  she  had  tremulous  irides;  both  lenses  were  displaced  up- 
wards; the  right  lens  was  completely  opaque,  the  left  partly  so.  II.  2,  aged  35,  bad  R.  V.  ii,  L.  V.  =  w^ 
without  glasses;  she  had  brown  tremulous  irides  and  bilateral  upward  dislocation  of  the  lens;  her  three 
children  were  all  similarly  affected. 

III.  1,  Albert  W.,  aged  15,  had  R.  V.  =  ■$$$,  L- "V- =  ^Vo  without  glasses;  he  had  brown  tremulous 
irides  and  displacement  of  both  lenses  upwards  and  outwards.  III.  2,  aged  12,  with  brown  tremulous  irides 
had  R.  V.  =  li,  L.  V.  =  if  without  glasses ;  he  had  a  slight  upward  dislocation  of  both  lenses.  III.  3,  aged  8, 
had  R.  V.  =  2§o  >  L-  V.  -  .r§o ,  not  improved  by  glasses;  she  had  brown  tremulous  irides  and  bilateral  upward 
dislocation  of  the  lens.  All  the  lenses  were  clear  except  those  of  I.  1 ;  the  patients  were  intelligent ; 
the  defect  was  not  associated  with  corectopia  or  any  other  anomaly.  No  consanguinity  recorded.  Bibl. 
No.  138. 

Fig.  1200.  Ella's  Case.  II.  2,  aged  36  (1902),  had  always  seen  badly;  he  had  a  bilateral  marked  tremor 
of  the  iris;  both  lenses  were  transparent  and  displaced,  the  right  downwards  and  the  left  upwards;  both 
pupils  were  circular  and  normally  situated ;  R.  V.  with  —  1 2-0  D.  sph.  =  ^,  L.  V.  with  —  1 20  D.  sph.  =  y515 ;  no 
other  abnormalities  or  defects  were  present  in  the  eyes  or  in  the  body  of  the  patient.  The  parents  and 
siblings  of  II.  2  had  no  trouble  with  their  eyes;  he  had  five  children  of  whom  three  died  shortly  after  birth, 
two  had  ectopia  lentis. 

III.  1,  aged  7  years,  was  a  cretin;  he  had  divergent  strabismus  and  his  pupils  were  bilaterally  displaced 
upwards  and  inwards,  they  reacted  to  light;  both  lenses  were  displaced  upwards;  vision  could  not  be  tested 
owing  to  the  stupidity  of  the  patient.  III.  2  had  normally  placed  pupils  but  both  lenses  were  dislocated 
downwards  and  outwards;  R.  V.  -  L.  V.  =  rfo  with  -  16-0D.  sph.  orT5y  with  +12-0D.  sph.;  no  other  anomalies 
were  present.    No  consanguinity  recorded.   Bibl.  No.  155. 

Fig.  1201.  Eha's  Case.  Ectopia  lentis  in  a  boy  whose  mother  and  uncle  were  similarly  affected.  III.  2, 
seen  aged  6,  had  then  R.  V.  with  +  12-0D.  sph.  =  /„,  ^-  ^-  -  recognition  of  fingers  held  quite  close ;  both  lenses 
were  opaque  and  were  lying  in  the  anterior  chamber;  the  right  eye  had  an  eccentric  pupil  which  was 
displaced  upwards;  pressure  was  raised  in  the  left  eye,  in  which  acute  inflammatory  symptoms  were  present; 
the  lenses  were  removed.  The  three  siblings  of  the  patient  had  normal  eyes. 

II.  1  had  normal  eyes;  the  house  surgeon  reported  that  II.  2  had  congenital  bilateral  ectopia  lentis;  a 
brother  of  II.  2  was  similarly  affected;  a  sister  of  II.  2  had  congenital  mental  defect;  one  member  of  this 
sibship  was  reported  to  be  normal.  I.  2  and  I.  3  were  heavy  drinkers;  I.  3  had  two  mentally  defective  sons 
who  were  born  blind;  no  details  of  this  blindness  could  be  obtained.   No  consanguinity.   Bibl.  No.  155. 

Fig.  1202.  Miles' s  Case.  Ectopia  lentis  in  a  mother  and  in  six  of  her  eight  children.  II.  2,  Mrs  L 
complained  of  pain  in  her  left  eye  in  1888;  the  lens  was  found  to  be  dislocated  forwards,  the  edge  lying 
on  the  iris  and  projecting  a  little  into  the  anterior  chamber;  the  right  lens  was  dislocated  into  the  vitreous, 
it  was  attached  below  and  was  freely  moveable,  coming  into  place  when  the  patient  bent  her  head  forwards; 
none  of  her  ancestors  had  trouble  with  their  eyes;  she  remembered  that  her  mother  and  grandmother  had 
good  sight;  her  husband  had  good  vision  and  there  was  no  history  of  eye  disease  in  his  family.    III.  1, 
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aged  27,  li.nl  good  health  but  sight  had  always  been  had;  both  lenses  were  displaced  downwards  and  out- 
wards, they  were  freely  moveable  but  attached  at  the  outer  side;  lenses  were  clear.  II.  2,  dead,  had  had 
"very  bad  eyes."  III.  •">,  aged  23,  hud  always  seen  badly;  lenses  were  dislocated  into  the  vitreous,  the  right 
downwards,  the  left  a  little  to  the  outer  side;  they  were  moveable  and  clear.  III.  4,  aged  20,  had  normal 
eyes.  TIT.  5,  aged  17,  had  both  lenses  slightly  displaced  outwards;  strong  concave  glasses  improved  his 
vision.  III.  (>.  aged  15,  had  always  had  good  sight.  III.  7,  aged  10,  had  both  lenses  displaced  downwards 
and  to  the  left;  lenses  were  clear;  divergent  strabismus  was  noted;  this  child  had  swollen  glands  in  her 
neck,  with  abscess  formation.  III.  8,  aged  3,  with  lenses  displaced  downwards  and  outwards,  had  poor 
vision;  she  had  swollen  glands  in  her  neck  with  abscess  formation.  In  all  cases  except  III.  7  and  8  the 
hides  were  very  tremulous;  no  nystagmus  was  present  in  any  case.    No  consanguinity.    Bibl.  No.  128. 

Fig.  1203.  Spiece's  Case.  Ectopia  lentis  in  two  males  and  two  females  of  two  generations.  III.  4,  H.  C, 
aged  7  (1918),  had  iridodonesis  and  deep  anterior  chambers;  R.  V.  =L.  V.  =  xrrffj  his  lenses  were  clear, 
both  were  displaced  upwards  and  outwards;  11.  V.  with  +  1000  D.  O  +  2-00D.  cyl.  ax.  90°=  wjy$,  L.  V. 
with  +  13-00  D.  O  +1-00  D.  cyl.  ax.  90°  =  jfo.  Of  the  siblings  of  III.  4  the  eldest  aged  1 2  had  R.  V.  =  L.  V. 

.:",  hypermetropia  0-25  D.;  III.  2,  aged  10,  had  also  R.V.  =  L.V.  =  |^  and  hypermetropia  of  0-25  D. 
III.  3,  aged  9,  had  a  left  posterior  polar' cataract ;   R.  V.  =  |£ ,  L.  V.  -    |£ .    III.  5,  aged  7,  had  R.  V.  =  L.  V. 

I ,;,, .  III.  6,  aged  5,  had  R.  V.  =  §ij,  L.  V.  =  |£.  III.  7  was  aged  one  year.  No  explanation  is  given  of 
the  low  visual  acuity  of  III.  5  and  III.  6.  The  father  of  this  sibship  had  good  eyes;  the  mother  II.  2, 
aged   38  (1918),  had  iridodonesis  or  ocular  movements;  R.  V.  =  ™,  L.  V.  =^&;   R.  V.  with  +  5-00  D. 

-  ;| ,  L.  V.  with  +  500  D.  O  +  0-50  D.  cyl.  ax.  90°  =  §§  —  1 ;  the  right  lens  was  displaced  upwards  and  out- 
wards, the  left  lens  was  in  position;  the  left  fundus  showed  disseminated  choroiditis.  II.  3,  II.  6,  and  II.  9 
had  good  eyes.  II.  4  died  aged  20;  he  had  had  bad  sight;  II.  5  died  aged  4  months.  II.  7,  aged  27,  had  a 
divergent  squint  in  the  left  eye;  her  anterior  chambers  were  deep  and  irides  tremulous;  R.  V.  =  T£ff ,  with 
+  8-00  D.  =  f^;  L.  V.  =  j-f^y,  not  improved  by  glasses;  the  upper  outer  edge  of  each  lens  could  be  seen  on 
dilatation  of  the  pupil;  the  right  lens  was  transparent,  the  left  showed  early  cataractous  changes;  this 
woman  had  a  son  aged  6  whose  eyes  were  in  a  similiar  condition. 

I.  I,  2  and  3  had  good  eyes;  I.  2  died  aged  52.  No  consanguinity  recorded.    Bibl.  No.  227. 

Fig.  1204.  Franceschetti's  Case.  Ectopia  lentis  in  three  siblings  whose  parents  were  second  cousins;  the 
family  were  traced  through  six  generations,  a  large  number  of  members  were  examined  and  no  other  cases 
of  developmental  defect  appear  to  have  occurred.  V.  4,  aged  41  (1927),  had  never  been  seriously  ill  but 
had  had  defective  vision  since  childhood  and  frequently  suffered  from  an  inflammatory  affection  of  his  eyes; 
thirty  years  ago  he  had  had  an  operation  for  cataract  in  the  left  eye;  both  eyes  showed  maculae  of  the 
cornea,  opacities  in  the  vitreous,  cataract  of  the  lens,  pupils  centrally  placed  and  the  lens  displaced  out- 
wards in  the  right  eye  and  absent  following  operation  in  the  left;  the  anterior  chambers  were  deep;  the  optic 
nerves  were  a  good  colour ;  R.  V.  =  ^ ,  with  +  8-0  D.  =  •— ;  at  a  later  date  the  right  lens  had  changed  its  position 
and  was  now  displaced  downwards.  V.  5,  aged  40,  was  of  a  delicate  constitution  and  had  always  seen  badly; 
his  pupils  wore  oval  and  were  displaced  upwards  and  outwards;  irides  were  greenish  yellow;  anterior 
chambers  were  deep;  both  eyes  showed  traces  of  a  persistent  pupillary  membrane;  the  right  lens  could  not 
be  seen,  the^left  lens  was  opaque  and  could  be  seen  in  the  vitreous.  V.  5  had  five  children  who  were 
all  free  from  anomalies  of  development.  V.  14,  aged  25,  was  robust  and  had  never  been  seriously  ill;  her 
pupils  were  displaced  upwards  and  outwards;  irides  were  tremulous,  lenses  were  opaque  and  displaced 
inwards  and  downwards.  V.  14  was  one  of  triplets,  the  two  other  members  being  free  from  defect.  Con- 
sanguinity.   Bibl.  No.  273. 

Fig.  1205.  Lewis's  Case.  Ectopia  lentis  in  nine  males  and  seven  females  of  six  generations.  I.  1  was 
reported  to  have  been  blind  in  both  eyes;  she  had  two  sons  and  a  daughter,  of  whom  the  daughter  was 
believed  to  be  normal  but  had  two  affected  sons  in  her  family  of  six  sons  and  one  daughter.  Both  the  sons 
of  I.  1  were  blind  in  both  eyes;  II.  3  died  aged  83  years,  having  had  tour  children  of  whom  three  were 
affected.  III.  9  was  believed  to  have  been  unaffected  and  to  have  had  two  unaffected  daughters;  III.  11, 
aged  79  (1904),  was  blind  in  both  eyes;  she  had  an  unaffected  daughter;  III.  12,  who  died  aged  49,  was 
blind  in  one  eye  only.  III.  13,  aged  75  (1904),  had  a  shrunken  left  eye  probably  the  result  of  a  previous 
glaucomatous  condition;  her  right  lens  was  completely  dislocated  into  the  vitreous  chamber;  R.  V.  =  ^V> 
w  it  h  +  10-0  D.  sph.  =  -'£.  III.  13  had  three  children,  of  whom  IV.  5,  aged  55  (1904),  had  a  complete  dis- 
location of  the  right  lens  into  the  vitreous  chamber;  his  left  eye  was  shrunken  to  about  half  the  normal  size; 
he  had  two  daughters  of  whom  one,  aged  33,  was  normal,  the  other,  aged  28,  was  affected.  Thus  V.  3  had 
lenses  displaced  in  a  direction  downwards  and  inwards;  R.  V.  =  -r±_?  L.  V.  =  ?r§g-  or  with  +  130  D.  sph. 
U.  V.  =  L.  V.  =  !£;  eleven  months  later  V.  .'!  had  acute  inflammation  in  the  light  eye  and  the  dislocated 
lens  of  this  eye  was  then  seen  floating  in  the  vitreous  chamber  and  was  cataractous;  seven  years  previously 
this  ca  e  had  been  seen  when  there  was  an  upward  displacement  of  both  lenses.  V.  3  had  three  children, 
aged  10,  8  and  2  years  respectively,  who  were  all  affected. 

VI.  1  had  defective  vision  which  was  first  noticed  at  the  age  of  4  years ;  now  V.  „1(J80  or  with  +  No  1  >.  sph. 
=  t\t8tp  both  lenses  were  displaced  upwards  and  inwards;   both  lenses  were  clear,  abnormally  small  and 
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oscillated  on  rotation  of  the  eyeballs;  the  anterior  chambers  were  deep  and  hides  were  tremulous.  VI.  2 
had  the  right  lens  displaced  inwards  and  slightly  downwards,  the  left  lens  inwards  and  slightly  upwards ; 
R.  V.  =  L.  V.  =  Af^;  with  +  17  D.  sph.  R.  V.  =  1§,  L.  V.  =  *§.  VI.  3,  aged  2  years,  had  a  very  slight  dis- 
location of  both  lenses  downwards  and  inwards.  IV.  6  and  IV.  8,  aged  52  and  47  years  respectively,  were 
unaffected;  IV.  8  had  a  son  and  two  grandsons,  who  also  were  believed  to  be  unaffected;  IV.  6  had  four 
children  of  whom  three  were  affected.  Thus  V.  4,  aged  33,  had  a  slight  upward  displacement  of  both  lenses ; 
V.  6  and  7,  aged  30  and  25  years  respectively,  were  seen  and  reported  upon  by  some  other  ophthalmologist. 
No  consanguinity  recorded.    Bibl.  No.  167. 

Fig.  1206.  Dixon  and  Wordsworth's  Case.  This  case  was  first  described  by  Dixon  in  1857,  when  he 
saw  III.  2  and  her  three  sons,  IV.  2,  3  and  5;  he  writes  that  the  three  younger  children  of  III.  2  were 
unaffected  and  had  excellent  vision ;  all  the  affected  members  had  tremulous  irides  and  pupils  which  reacted 
well  to  light.  III.  2,  aged  40  (1857),  with  light  brown  irides,  had  her  lenses  displaced  upwards  and  inwards; 
when  her  pupils  were  contracted  the  whole  of  the  pupillary  area  was  occupied  by  lens  and  she  could  see  to 
read  medium  type,  but  could  not  see  at  any  great  distance.  IV.  2,  aged  17  (1857),  with  light  grey  irides, 
had  both  lenses  displaced  inwards;  he  also,  when  his  pupils  were  contracted,  saw  wholly  through  his  lenses 
and  was  able  to  read  small  type  fluently.  IV.  3,  aged  15  (1857),  with  brown  irides,  had  both  lenses  displaced 
upwards  and  inwards.  IV.  5,  aged  13  (1857),  with  brown  irides,  had  both  lenses  displaced  upwards.  The 
displacement  was  considerable  in  IV.  3  and  5  and  they  could  only  read  with  difficulty. 

In  1878  Wordsworth  presented  III.  2,  two  of  her  affected  sons  and  three  of  their  affected  children  at  a 
meeting  of  the  Medical  Society  of  London;  he  further  reports  that  the  father  of  III.  2,  her  grandfather, 
and  her  father's  youngest  brother  were  all  similarly  affected.  At  this  date  III.  2,  aged  59,  had  both  lenses 
displaced  upwards  and  inwards  and  cataract  forming  in  the  left;  IV.  2,  aged  37,  had  the  right  lens  displaced 
inwards  and  the  left  lens  inwards  and  slightly  downwards;  IV.  3,  aged  35,  had  the  right  lens  displaced  up- 
wards and  inwards,  the  left  lens  inwards;  V.  1,  aged  10,  with  grey  irides,  had  both  lenses  displaced 
inwards;  V.  2,  aged  5,  with  grey  irides,  had  the  right  lens  displaced  upwards,  the  left  lens  upwards  and 
inwards;  V.  4,  aged  7,  with  brown  irides,  had  the  right  lens  displaced  upwards  and  outwards,  the  left  lens 
upwards  and  inwards.  No  consanguinity  recorded.    Bibl.  Nos.  39,  65. 

Fig.  1207.  Macnauyhton  Jones's  Case.  II.  4,  aged  18,  had  congenital  luxation  of  the  right  lens  upwards 
and  the  left  lens  outwards;  irides  tremulous;  V.  --^.  II.  3,  aged  20,  had  corectopia,  each  pupil  being  dis- 
placed upwards  and  outwards;  the  lenses  were  normally  placed;  fundi  showed  a  well  marked  crescent; 
V.  =  i.  II.  1  and  2  had  normal  eyes.  One  of  the  two  youngest  children  of  this  sibship  had  extremely 
near  sight.  The  parents  of  II.  1 — 6  were  healthy  and  had  good  sight;  the  father  was  addicted  to  drink. 
No  consanguinity  recorded.    Bibl.  No.  67. 

Fig.  1208.  Eha's  Case.  II.  1,  aged  20,  had  in  his  right  eye  a  coloboma  of  the  iris  downwards;  a  white 
lens  was  seen  to  be  lying  below  in  the  vitreous;  tension  was  not  raised;  in  the  left  eye  the  pupil  was 
normally  placed  but  there  was  some  hint  of  a  coloboma  downwards  in  a  vertical  notching  of  the  iris;  the 
lens  was  displaced  downwards;  R.  V.  with  +  10-0  D.  sph.  =  T5g ,  L.  V.  with  +  8-0  sph.  =  T% .  The  patient  had 
two  brothers  and  two  sisters,  of  whom  the  two  brothers  presented  the  same  anomaly  of  the  eyes  and  had 
been  operated  on.  No  abnormalities  of  other  parts  were  associated  with  the  eye  defect  in  II.  1.  No  con- 
sanguinity recorded.    Bibl.  No  155. 

Fig.  1209.  Williams's  Case.  Ectopia  lentis  in  a  brother  and  sister.  I.  2,  aged  35,  had  had  a  blow  on  her 
right  eye  from  the  hand  of  a  child;  vision  was  at  once  seriously  impaired;  vision  in  the  left  eye  had  always 
been  very  imperfect;  now  R.  V.  =  fingers  at  3  feet,  lens  was  clear  and  slightly  displaced  downwards  and 
outwards;  the  left  lens,  shrunken  and  white,  was  diplaced  downwards;  the  pupil  in  each  eye  was  slightly 
eccentric  upwards.  I.  3,  L.  B.,  aged  30,  a  well-developed  labourer,  had  small  oval  pupils  in  a  very  eccentric 
position,  upwards  and  outwards;  they  were  partly  covered  by  the  upper  lids;  there  were  only  a  few  fibres 
of  iris  between  the  pupil  and  the  periphery  of  the  cornea;  the  pupils  responded  promptly  to  light;  in  the 
right  eye  the  lens  was  only  visible  under  the  action  of  atropine  when  the  upper  edge  could  be  seen  in  the 
lower  part  of  the  pupil;  in  the  left  eye  the  lens  was  entirely  outside  the  pupil  but  could  be  seen  by  looking 
down  behind  the  iris;  in  both  eyes  more  of  the  lens  had  been  visible  when  examined  three  years  previously. 
I.  2  had  three  children,  all  with  good  eyes.    No  consanguinity  recorded.    Bibl.  No.  56. 

Fig.  1210.  Spicer's  Case.  II.  1,  aged  11  (1902),  had,  in  the  right  eye,  a  deep  anterior  chamber;  clear 
cornea;  the  pupil  was  displaced  upwards,  nearly  to  the  corneal  margin,  the  sphincter  was  present;  iris  was 
tremulous;  lens  not  completely  opaque;  the  left  eye  was  similar  except  that  the  opaque  lens  was  lying 
in  the  anterior  chamber;  R.  V.  =  ^,  L.  V.  =  hand  movements;  tension  normal.  II.  2,  aged  3,  had  both 
lenses  dislocated  and  lying  in  the  anterior  chamber;  the  left  lens  was  opaque;  irides  were  tremulous,  the 
pupils  rather  small  and  central.  II.  3,  aged  5  (1915),  had  tremulous  irides  with  both  pupils  displaced 
downwards;  anterior  chambers  were  deep;  in  the  right  eye  a  small  opaque  lens  was  lying  in  the  anterior 
chamber;  the  left  lens  was  in  position  and  not  completely  opaque;  tension  was  normal;  both  eyes  were 
rather  small.    Eight  siblings  were  unaffected.    No  consanguinity  recorded.    Bibl.  No.  217. 
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Fig.  121 1.  Eha's  Case.  Ectopia  lentis  in  a  father  and  in  his  two  children.  II.  1,  Anna  M.,  was  seen, 
aged  2  I  ;  she  had  apparently  seen  badly  since  birth  but  a  few  months  before  the  vision  of  tin;  left  eye  had  be- 
come  markedly  worse;  she  had  a  marked  facial  asymmetry  so  that  a  line  drawn  through  the  middle  of  the 
ton  In  ad,  the  root  of  the  nose  and  the  apex  of  the  chin  was  convex  towards  the  right;  in  the  right  eye  the 
pupil  was  central  but  the  lens  was  displaced  upwards  and  outwards,  ahout  half  the  pupil  was  aphakic; 
R.  V.  with  +4'0D.  sph.  =T5Ty;  in  the  left  eye  the  lens  was  displaced  upwards;  opacities  of  the  vitreous 
were  noted;  vision  in  this  eye  was  reduced  to  an  uncertain  recognition  of  lingers;  tremor  of  the  irides  was 
present.  The  patient's  brother  and  her  father  were  similarly  affected,  according  to  the  statement  of  another 
surgeon.    No  consanguinity  recorded.    Bibl.  No.  155. 

Pig.  1212.  Kci/ser's  Case.  III.  4,  aged  28,  had  seen  badly  since  birth;  her  eyes  were  small,  the  diameter 
of  the  cornea  reduced;  both  lenses  were  dislocated,  out  and  down,  and  were  opaque;  V.  with  +  4  D.  =  TW 
This  patient  reported  that  her  sister  and  two  brothers,  also  her  mother,  maternal  grandfather,  and  three 
maternal  uncles  were  similarly  affected.    No  consanguinity  recorded.    Bibl.  No.  57. 

Fig.  1213.  Peltesohn's  Case.  Ectopia  lentis  in  four  females  and  one  male  of  three  generations.  II.  2, 
aged  39,  the  only  case  described,  had  the  right  lens  displaced  upwards,  outwards  and  forwards,  the  left 
lens  upwards,  inwards  and  forwards;  irides  were  tremulous.  The  patient  reported  that  his  mother,  her 
sister  I.  3,  and  a  niece  of  the  latter  were  similarly  affected.  The  6  year  old  daughter  of  II.  2  had  the  same 
anomaly,  the  displacement  being  the  same  in  both  eyes  in  her  case.  No  consanguinity  recorded. 
Bibl.  No.  133. 

Fig.  1214.  Bahr's  Case.  Ectopia  lentis  in  three  males,  coloboma  lentis  in  two  males  and  one  female  of 
three  generations.  I.  1  and  2  had  ectopia  lentis;  the  displacement  was  upwards,  the  lower  margin  of  the 
lens  being  visible  at  about  the  middle  of  the  pupil ;  the  condition  was  bilateral  in  each  case  and  the  lenses 
were  cataractous.  II.  1 — 3  are  the  offspring  of  one  or  both  the  affected  brothers  of  generation  I. ;  the  two 
daughters  were  examined  repeatedly  and  had  completely  normal  lenses;  the  son  II.  3  was  myopic  and  had 
a  coloboma  of  the  lower  part  of  the  lens.  II.  4,  second  cousin  to  II.  1 — 3,  had  a  coloboma  of  the  lens;  she  was 
married  and  had  two  sons  of  whom  III.  1  had  bilateral  ectopia  lentis;  III.  2  had  coloboma  lentis.  No  con- 
sanguinity recorded.    Bibl.  No.  204. 

Fig.  1215.  Thompson's  Case.  Ectopia  lentis  in  two  siblings  and  in  their  cousin;  an  aunt  and  a  grand- 
mother  were  said  to  have  been  very  near,  and  also  poor-sighted.  III.  1,  aged  17,  had  each  lens  displaced 
outwards,  the  inner  section  of  the  iris  was  tremulous;  R.  V.  =  L.  V.  -  ££§ ,  with  -6-00D.  sph.  III.  3, 
aged  35,  cousin  to  III.  1,  had  the  left  lens  dislocated  into  the  anterior  chamber,  the  right  lens  was  displaced 
outwards  and  was  very  mobile;  the  left  lens  was  replaced;  subsequently  the  right  lens  also  became  dis- 
located into  the  anterior  chamber,  and  was  replaced;  severe  symptoms  with  pain  and  raised  tension 
accompanied  the  dislocation.  III.  4,  aged  24,  had  a  tremulous  lower  middle  portion  of  each  iris  with  a 
tilting  backwards  of  the  corresponding  part  of  each  lens;  the  discs  of  this  case  were  noticed  to  be  very 
small.    No  consanguinity.    Bibl.  No.  96. 

Plate  LXXVI.  Fig.  1216.  Stanford  Morton's  Case.  Congenital  displacement  of  both  lenses  in  ten 
members  of  five  generations;  the  affected  members  were  well  developed  and  intelligent;  all  complained  of 
"short  sight,"  and  some  of  having  to  "set"  their  eyes  when  looking  at  an  object.  The  displacement  was 
usually  inwards  or  inwards  and  upwards;  irides  were  tremulous;  lenses  of  normal  size  and  shape,  of  slightly 
milky  appearance.  III.  2,  Mrs  H.,  aged  59,  used  +  30  D.  lenses  with  which  she  read  J.  1  and  sewed.  IV.  2, 
with  +  8  D.  could  do  his  work  and  read  J.  1  at  10  inches.  V.  1  was  ordered  +  12  D.  "Well  marked  myopic 
crescents  were  noted  in  IV.  2  and  V.  1.   No  consanguinity  recorded.    Bibl.  No.  68. 

Fig.  1217.  Marlow's  Case.  Ectopia  lentis  in  three,  probably  in  five  generations.  I.  1  died  aged  83, 
having  been  blind  for  twenty-five  years;  of  his  children  we  are  told  that  II.  1  lost  the  vision  of  one  eye 
from  inflammation;  II.  2  was  near  sighted  from  birth;  she  lost  the  sight  of  one  eye  through  inflammation 
and  "wrong  treatment"  at  the  age  of  35;  II.  4  injured  her  eyes  by  "colouring,"  when  45  years  of  age,  the 
vision  gradually  failed  until  it  became  very  poor,  finally  "after  grippe"  she  became  totally  blind.  II.  2  had 
two  or  more  children  of  whom  III.  2,  aged  55 — 60,  had  both  lenses  opaque  and  freely  floating  in  an 
apparently  fluid  vitreous,  one  eye  being  in  a  state  of  acute  glaucoma;  he  had  had  imperfect  vision  since 
childhood.  III.  3  had  been  "near-sighted"  from  birth.  III.  2  had  a  daughter,  IV.  2,  aged  21,  who  had 
always  had  defective  vision  and  suffered  from  occipital  headache;  she  had  photophobia;  R.  V.  with 
+  14  D.  =tvi  iris  tremulous,  lens  dislocated  upwards  in  this  eye,  fundus  normal;  in  the  left  eye  V.  with 
+  14  D.  sph.  +  1  D.  cyl.  ax.  140°  =  T8g->  ir*s  tremulous,  lens  dislocated  inwards  and  upwards.  IV.  2,  Mrs  G.  W., 
had  a  son  V.  1  who  was  seen  to  have  bilateral  congenital  dislocation  of  the  lens.  III.  3,  Mrs  K.  B.,  had 
three  children  of  whom  IV.  3,  aged  27,  had  always  had  defective  vision;  his  irides  were  tremulous  below 
and  bulged  forward  in  the  upward  and  inward  quadrant;  lenses  were  dislocated,  up  and  in,  leaving  a  third 
of  the  pupil  unoccupied;  R.  V.  with  +  10  D.  J', ,  L.  V.  with  +11  D.  =  /r .  IV.  4,  aged  24,  had  the  left 
lens  displaced  upwards  and  inwards,  and  the  iris  of  this  eye  tremulous  at  the  lower  part ;  the  right  eye  was 
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apparently  normal,  but  after  dilatation  of  the  pupil  the  iris  of  this  eye  also  became  tremulous  in  the  lower 
part  and  there  were  indications  of  a  slight  displacement  of  the  lens;  fundi  were  normal;  R.  V.  with  -ID. 
cyl.  ax.  100°  =  £,  L.  V.  with  -  0*75  D.  —  1*5  D.  cyl.  ax.  100°  =  TB¥;  this  was  the  only  patient  in  the  family 
who  utilised  the  lens  for  vision.  IV.  5,  aged  22,  had  defective  vision  with  enlargement  of  the  right  eye 
from  birth  and  near-sightedness  in  the  left;  the  right  eye  was  now  enormous,  the  cornea  hazy,  with  a 
scleral  staphyloma  which  had  probably  developed  during  the  last  four  years;  R.  V.  =  perception  of  light; 
the  patient  was  able  to  close  his  lids;  the  left  eye  showed  a  partial  dislocation  of  the  lens;  L.  V.  =/tr, 
with  +  6  D.  +  T5  D.  cyl.  ax.  80°  =  ^.  No  consanguinity  recorded.    Bibl.  No.  161. 

Fig.  1218.  Terrien  and  Hubert's  Case.  Bilateral  congenital  ectopia  lentis  in  three,  probably  four, 
generations.  IV.  2,  aged  13,  had  a  phlyctenular  keralitis  at  the  age  of  4  years;  her  pupils  were  a  little 
excentric  but  reacted  normally;  tremor  of  irides  was  noted  on  movements  of  the  head;  lenses  were  subluxa- 
ted  inwards  and  upwards;  media  were  transparent.  This  patient  had  a  brother  and  a  sister  who  were 
unaffected,  her  father  was  alcoholic,  her  mother  had  ectopia  lentis.  III.  2,  aged  39,  had  tremor  of  irides, 
pupils  a  little  excentric;  media  were  transparent;  both  lenses  were  displaced  inwards  and  upwards;  by  her 
first  husband,  who  was  tuberculous,  III.  2  had  three  still-born  children.  II.  1,  aged  58,  had  always  seen 
badly;  her  pupils  were  a  little  excentric  but  reacted  normally;  she  had  tremor  of  irides  on  movement  of 
her  head;  both  lenses  wei-e  displaced  inwards;  media  were  transparent.  Married  at  18,  II.  1  had  five 
children  of  whom  only  the  eldest  survived  infancy;  she  was  probably  the  illegitimate  child  of  her  mother 
by  a  father  who  had  had  very  bad  sight  from  his  infancy,  and  who  had  daughters,  of  whom  one  was  said 
to  have  the  same  bearing  of  her  head  and  the  same  visual  troubles  as  II.  1.  No  consanguinity  recorded. 
Bibl.  No.  176. 

Fig.  1219.  Starkey's  Case.  The  recorder  had  under  his  care  a  family  in  which  the  mother  and  her  five 
children  had  double  ectopia  lentis.    No  consanguinity  recorded.    Bibl.  No.  138. 

Fig.  1220.  Franceschetti's  Case.  Ectopia  lentis,  associated  with  corectopia  and  high  myopia,  in  two 
males  of  a  sibship  of  four,  the  offspring  of  a  marriage  between  uncle  and  niece.  IV.  4,  aged  21  (1927),  had 
always  seen  badly,  but  was  healthy  and  had  never  been  seriously  ill;  he  had  bilateral  high  myopia;  his  irides 
were  greenish  yellow  and  were  tremulous;  in  the  right  eye  the  anterior  chamber  was  deep;  the  pupil  was 
aphakic  and  displaced  upwards;  the  lens  was  dislocated  downwards,  its  upper  margin  could  be  seen  on 
dilatation  of  the  pupil;  in  the  left  eye  the  pupil  was  of  a  triangular  shape  and  was  displaced  downwards  and 
slightly  inwards;  the  lens  was  displaced  downwards.  IV.  2  had  bilateral  high  myopia  of  —  300  D.  in 
the  right  eye  and  -  10*0  D.  in  the  left  eye;  in  the  right  eye  the  pupil  was  oval  in  shape  and  was  displaced 
upwards  and  slightly  outwards ;  the  lens  was  dislocated  downwards,  the  anterior  chamber  deep ;  in  the  left 
eye  the  pupil  was  oval  but  was  central  in  position  and  the  lens  was  in  its  normal  position.  Consanguinity. 
Bibl.  No.  273. 

Fig.  1221.  Mules's  Case.  Congenital  displacement  of  the  lens  in  the  father  I.  1  and  in  all  his  ten 
children  by  I.  2,  with  two  doubtful  exceptions  in  II.  1  and  II.  9,  who  died  in  early  infancy;  seven  of  the 
ten  children  died  under  six  years.  Of  the  survivors,  II.  2,  aged  24,  had  the  right  lens  displaced  downwards 
and  inwards,  the  left  inwards.  II.  10,  aged  13,  had  both  lenses  displaced  downwards.  I.  2  had  three  normal 
children  by  her  second  husband.    No  consanguinity  recorded.    Bibl.  No.  80. 

Fig.  1222.  Fha's  Case.  Ectopia  lentis  in  a  brother  and  sister.  II.  1,  aged  7  years  (1902),  had  always 
seen  badly;  her  anterior  chamber  was  abnormally  deep;  pupils  were  in  the  normal  position  and  reacted 
promptly;  a  marked  tremor  of  the  iris  and  of  the  transparent  lenses  was  noted;  the  lenses  were  slightly 
displaced  downwards  and  outwards,  the  inner  margins  of  the  lenses  were  visible  after  atropine;  the  fundi 
were  normal  except  for  some  irregularity  in  the  shape  of  the  discs  and  in  the  distribution  of  the  vessels. 
R.  V.  =  finger  counting  at  5  m.,  L.  V.  =  finger  counting  at  2  m. ;  or  R.  V.  with  —  10-0  D.  sph.  =  -JL ,  L.  V.  with 
—  9-0  D.  sph.  =j%.  II.  2,  seen  aged  2,  had  already  had  several  operations  for  epispadias;  his  pupils  were 
bilaterally  displaced  outwards  and  upwards;  the  lenses  were  displaced  downwards  aud  inwards  so  that  no 
lens  was  present  in  the  pupillary  region,  but  its  position  could  be  observed  after  atropine;  fundi  were 
normal;  the  patient  died  a  few  months  after  the  examination. 

No  other  cases  of  similar  defect  were  known  to  have  occurred  in  the  family.  No  consanguinity  recorded. 
Bibl.  No.  155. 

Fig.  1223.  Beauvieux's  Case.  Ectopia  lentis  in  two  brothers;  the  father  was  alcoholic  and  died  aged 
45;  the  mother  had  high  myopia,  about  18  D.  II.  1  was  aged  27.  II.  2  died  from  an  accident  at  the  age 
of  19;  Lagrange  saw  him  at  the  age  of  12  years  and  then  diagnosed  congenital  bilateral  dislocation  of  the 
lens  outwards.    No  consanguinity  recorded.    Bibl.  No.  197. 

Fig.  1224.  Adams's  Case.  Ectopia  lentis  in  a  mother  and  in  seven  of  her  nine  children.  I.  1  considered 
that  her  defect  arose  as  a  result  of  her  mother  falling  downstairs  the  night  before  she,  I.  1,  was  born.  In 
II.  1  the  R.  lens  was  displaced  downwards  leaving  the  upper  third  of  the  pupil  clear;  the  L.  lens  was  not 
visible  in  the  pupil.    II.  2,  aged  16,  had  her  R.  lens  displaced  inwards,  the  L.  lens,  upwards  and  inwards. 
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TT.  .">,  .- 1 ur ■  •  ■  I  I  I,  ,uh1  1 1.  5,  aged  1 1,  had  normal  eyes.  II  4,  aged  12,  had  the  R.  lens  displaced  downwards, 
the  L.  lens  down  and  slightly  inwards;  Bhe  had  high  myopia;  li.  V.  with  -  20  D.  sph.  <  ,,';, ,  I,.  V.  with 
20  D.  sph.  < ■£$.  II.  <i,  aged  10,  had  both  lenses  displaced  inwards;  R.  V.  with  +  7  D.  sph.  =  3,;ft  ,  L.  V. 
with  +8  D.  sph.  <T'g-.  IT.  7,  aged  8,  had  high  myopia;  his  R.  lens  was  displaced  upwards,  the  L.  lens  up 
and  outwards;  with  —  20  D.  sph.  in  each  R.  V.  <  ffB^,  L.  V.  =  Tfl5.  II.  8,  aged  3,  had  her  R.  lens  displaced 
downwards,  her  L.  lens  inwards.  II.  9,  aged  li  years,  had  both  lenses  displaced  upwards.  All  the  affected 
members  had  tremulous  irides.  No  other  congenital  abnormalities  were  found.  No  consanguinity  recorded. 
Bibl.  No.  188. 

Fig.  1225.  Schwarz's  Case.  Corectopia  in  a  brother  and  two  sisters.  II.  1,  Peter  E.,  aged  28,  had  both 
pupils  displaced  inwards  and  upwards  to  near  the  ciliary  region ;  his  right  pupil  was  a  little  larger  than  the 
left;  vision  was  rather  better  in  the  right  eye.  II.  2,  aged  24,  and  II.  3,  aged  16,  had  their  right  pupils  in 
a  position  similar  to  those  of  their  brother;  their  left  pupils  were  displaced  downwards  to  near  the  ciliary 
region.  II.  4  and  II.  5  had  well  developed  eyes  but  were  short-sighted.  I.  1  had  normal  eyes.  The  mother 
I.  2,  aged  58,  had  been  blind  and  arthritic  for  9  years;  she  had  glaucoma  and  cataract;  her  pupils  were  in 
a  normal  position.    No  consanguinity  recorded.    Bibl.  No.  28. 

Fig.  1226.  de  Haas's  Case.  Ectopia  lentis,  with  arachnodactyly,  in  a  brother  and  sister;  the  third  child 
in  this  family  was  healthy,  also  the  mother;  the  father  was  dead,  he  was  said  to  have  had  very  large  hands 
and  feet  and  to  wear  spectacles  of  11  D.  sph.    No  consanguinity  recorded.    Bibl.  No.  283. 

Fig.  1227.  Weve's  Case.  Ectopia  lentis  with  arachnodactyly  in  four  members  of  a  family;  the  father, 
two  sons  and  a  daughter  were  affected.    No  consanguinity  recorded.    Bibl.  No.  286. 

Fig.  1228.  Zentmayer's  Case.  A  child,  aged  7  years,  had  both  lenses  dislocated  downwards  and  inwards ; 
her  father  had  a  similar  malformation;  in  the  child  R.  V.  =  7^5-,  L.  V.  =  .,-;  her  lenses  were  slightly  cloudy 
but  showed  no  localised  opacity.    No  consanguinity  recorded.    Bibl.  No.  271. 

Fig.  1229.  Hosford's  Case.  II.  1,  aged  21,  had  normal  irides,  pupils  and  lenses,  V.  =  |  and  J.  1.  II.  2, 
aged  18,  had  pupils  displaced  up  and  out  on  the  R.  side,  upwards  on  the  L. ;  her  lenses  were  dislocated,  the 
R.  lens  up  and  out,  the  L.  lens  upwards;  R.  V.  <^,  L.  V.  =  ■%?,  with  correction.  II.  3,  aged  16,  had  both 
pupils  and  both  lenses  eccentric,  up  and  out;  R.  V.  =^,  L.  V.  =  -$j  with  correction.  II.  4,  aged  14,  had 
both  pupils  and  both  lenses  eccentric,  up  and  out;  R.  V.  =^r,  L.  V.  =T\,  with  correction.  II.  5,  aged  12, 
also  had  both  pupils  and  both  lenses  eccentric,  up  and  out;  R.  V.  =  ^;r  with  correction.  II.  6,  aged  6,  had 
both  pupils  eccentric,  downwards,  and  both  lenses  dislocated  inwards.  The  parents  of  this  sibship  were 
normal;  no  relation  on  either  side  was  known  to  have  any  malformation  of  the  eyes  or  other  parts  of  the 
body.    No  consanguinity  recorded.    Bibl.  No.  193. 

Fig.  1230.  Komoto's  Case.  I.  1  and  2,  of  whom  no  information  is  given,  had  three  sons  who  all  had 
congenital  ectopia  lentis;  all  their  daughters  were  normal.    No  consanguinity  recorded.    Bibl.  No.  190. 

Fig.  1231.  Hassler's  Case.  II.  2,  Napoleon  R.,  aged  22,  was  under  examination  with  a  view  to  military 
service;  he  was  of  a  robust  constitution  with  average  intelligence,  but  had  bad  sight  which  had  not  changed 
since  infancy;  he  was  found  to  have  bilateral  symmetrical  ectopia  lentis,  the  displacement  in  each  eye  being 
inwards  and  slightly  upwards;  there  was  slight  divergent  strabismus  of  the  left  eye;  no  microphthalmos; 
R.  V.  =TV,  L-  V.  =  ^g.  II.  2  reported  that  his  father,  who  had  died  at  about  the  age  of  60,  had  presented 
the  same  ocular  lesion;  one  of  the  brothers  of  II.  2  had  the  same  affection  and  had  been  declared  unfit  for 
military  service;  two  other  brothers  and  one  sister  had  normal  sight.    No  consanguinity.    Bibl.  No.  126. 

Fig.  1232.  Kennedy's  Case.  I.  1,  aged  47,  had  bilateral  ectopia  lentis;  his  irides  were  tremulous,  the 
lenses  were  at  the  bottom  of  the  vitreous  chambers ;  fundi  were  normal ;  R.  V.  =  §$,  L.  V.  =  perception  of 
light.  This  patient  had  four  sons  and  one  daughter;  the  eldest  son  and  the  daughter  had  an  outward 
displacement  of  their  lenses ;  the  other  three  sons  had  normal  eyes.  The  father  and  grandfather  of  1.  1  were 
reported  to  have  had  "poor  eyes."    No  consanguinity  recorded.    Bibl.  No.  261. 

Fig.  1233.  Leoz's  Case.  I.  1  was  seen  with  secoudary  glaucoma  following  luxation  of  the  lens  in  one 
eye  and  subluxation  in  the  other.  Two  daughters  and  one  son  of  I.  1  had  bilateral  subluxation  of  the  lens 
outwards;  one  of  the  daughters  had  also  a  double  pupil.    No  consanguinity  recorded.    Bibl.  No.  248. 

Fie.  1234.  Sous's  Case.  Tremulous  irides  with  subluxation  of  the  lens  downwards  in  a  brother  and 
sister.    No  consanguinity  recorded.    Bibl.  No.  124. 

Fig.  1235.  Bowman's  Case.  II.  1,  aged  26,  whilst  walking  quietly  along  the  street,  found  his  left  eye 
beginning  to  shoot  and  throb  and  water  very  much;  symptoms  of  pain  and  inflammation  became  very  acute 
and  when  seen  a  fortnight  later  the  pupil  was  widely  dilated  and  the  lens  was  projecting  into  the  pupil  so 
as  to  till  the  anterior  chamber;  this  man  said  he  had  always  had  excellent  vision  (though  short-sighted);  in 
the  right  eye  the  iris  was  tremulous  and  fiat;  the  lens  was  attached  only  at  the  upper  and  inner  part  of  its 
circumference  and  would  swing  about  according  to  the  inclination  of  the  head,  so  that  on  leaning  towards 
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the  left  it  would  disappear  on  the  nasal  side  of  even  the  dilated  pupil ;  the  lens  preserved  its  transparency. 
A  very  full  and  interesting  account  of  this  case  is  given  in  the  original  history.  The  man  mentioned  that 
one  of  his  paternal  uncles,  now  dead,  had  a  similar  anomaly.  No  consanguinity  recorded.  Bibl.  No.  33, 
pp.  135—138. 

Fig.  1 236.  Lambert's  Case.  Congenital  dislocation  of  the  lenses  in  a  brother  and  sister;  the  mother  also  had 
some  dislocation  of  her  lenses  but  in  her  the  defect  was  of  slight  grade  and  did  not  interfere  witli  her  vision.  IT.  1 
had  R.  V.  -^jj,  L.  V.  =-^ny.  II.  2  had  R.  V.  =y{},  L.  V.  =  finger  counting  only;  both  cases  were  treated 
by  operation.  Four  discissions  were  made  on  each  eye  in  both  cases,  with  subsequent  absorption  of  the  lenses. 
The  vision  of  II.  2  after  operation  was  §§  +  in  each  eye  with  +  12*0  D.  sph.;  II.  1  ultimately  had  R.  V.  =  f  {}, 
L.  V.  =  §§  with  the  proper  correction.    No  consanguinity  recorded.    Bibl.  No.  231. 

Fig.  1237.  Charles's  Case.  I.  1  had  ectopia  lentis;  nothing  was  known  of  his  ancestors;  of  his  children 
II.  1,  a  daughter,  had  bilateral  congenital  ectopia  lentis;  II.  2,  a  son,  presented  the  same  condition  as  II.  1  ; 
II.  3,  a  daughter,  had  congenital  dislocation  of  the  lens  with  cataract;  she  also  had  very  large  corneae ;  one 
or  two  other  children  of  I.  1  had  normal  eyes.    No  consanguinity  recorded.    Bibl.  No.  190. 

Fig.  1238.  Wissmann's  Case.  Ectopia  lentis  in  a  male  who  was  twice  married;  by  each  wife  he  had  two 
children,  a  boy  and  a  girl;  both  the  boys  had  ectopia  lentis.  The  displacement  in  each  case  was  inwards  and 
upwards.    No  consanguinity  recorded.    Bibl.  No.  212. 

Fig.  1239.  Zirm's  Case.  Bilateral  ectopia  lentis  in  a  brother  and  sister  who  had  eight  normal  siblings; 
the  parents  had  normal  eyes;  the  corneae  in  the  four  affected  eyes  were  large  and  transparent,  the  anterior 
chambers  deep;  the  irides  showed  very  marked  tremor;  pupils  were  normal  and  reacted  promptly  to  light; 
in  the  boy  both  lenses  were  dislocated  up  and  somewhat  in;  the  lenses  were  clear.  The  affected  children, 
aged  14  and  8  years  respectively,  were  the  subjects  of  widespread  rachitic  changes.  No  consanguinity 
recorded.    Bibl.  No.  110. 

Fig.  1240.  Frickhcffer's  Case.  Corectopia  and  ectopia  lentis  in  four  siblings.  I.  1  had  oval  pupils,  the 
long  diameter  being  from  the  inner  side  below  to  the  outer  side  above.  I.  2  had  incipient  cataract  in  the 
right  eye,  floating  opacities  in  the  vitreous,  staphyloma  posticum,  and  very  defective  vision.  These  parents 
had  four  children  of  whom  II.  1  was  not  seen,  her  eyes  were  said  to  be  the  same  as  those  of  her  siblings. 
II.  2,  aged  21  (1880),  had  never  seen  well  and  had  been  unable  to  learn  to  read  or  write;  her  corneae  and 
anterior  chambers  were  of  normal  size;  iridonesis  was  present;  right  pupil  of  normal  size  but  elliptical  shape, 
longest  diameter  from  inner  side  below  to  outer  side  above,  had  a  notched  inner  margin,  and  was  displaced, 
downwards  and  inwards,  to  near  the  edge  of  the  cornea;  it  reacted  to  light  or  to  atropine;  there  was  com- 
plete aphakia,  the  lens  lay  and  moved  freely  in  the  vitreous  chamber;  floating  vitreous  opacities  were  noted; 
disc  was  normal  but  there  was  some  atrophy  of  the  surrounding  choroid  and  of  the  pigment  layer  of  the 
retina;  the  left  pupil,  of  normal  size  and  shape,  had  a  notched  margin  to  the  outer  side,  its  position  was 
almost  in  the  centre  of  the  iris,  slightly  to  the  inner  side;  reaction  to  light  and  to  atropine  was  normal;  lens 
was  partly  visible  in  the  pupil  and  appeared  to  be  dislocated  outwards;  monocular  diplopia  was  present; 
fundus  normal  excepting  a  few  atrophic  patches  surrounding  the  disc.  II.  3,  aged  17,  saw  better  than  her 
siblings,  she  could  read  and  write  and  was  more  intelligent  than  the  others;  she  said  that  she  saw  well  with 
the  left  eye  but  very  little  with  the  right;  the  cornea  and  anterior  chamber  were  normal  in  each  eye, 
iridodonesis  was  present,  pupils  reacted  to  light  and  to  atropine;  the  right  pupil  was  oval  and  was  displaced, 
downwards  and  inwards,  with  its  long  diameter  directed  downwards  and  inwards;  the  lens  was  partly 
visible  cutting  across  the  pupil;  fundus  was  normal;  monocular  diplopia  was  present;  the  left  pupil  was  oval 
and  displaced  downwards  with  the  long  diameter  vertical ;  the  lens  was  completely  in  the  region  of  the  pupil 
and  was  thus  ectopic  in  the  same  direction  as  the  pupil;  fundus  was  normal.  II.  4,  aged  12,  had  the  least 
vision  of  all  the  siblings  and  could  not  read  or  write;  anterior  chambers  and  corneae  were  normal;  irido- 
donesis was  present  in  each  iris;  the  reaction  of  the  pupils  to  light  and  to  atropine  was  almost  absent;  there 
was  a  small  elliptic  pupil  in  each  eye  displaced  upwards  and  outwards  with  the  long  diameter  directed 
downwards  and  inwards;  the  left  lens  was  nowhere  to  be  seen;  the  right  lens  was  not  in  the  pupillary 
region  but  could  be  seen  lying  in  the  vitreous  chamber.    No  consanguinity  recorded.    Bibl.  No.  70. 

Fig.  1241.  Iwumi's  Case.  Congenital  ectopia  lentis  in  two  brothers;  in  one  case  the  lens  was  in  the 
anterior  chamber.    No  consanguinity  recorded.    Bibl.  No.  194. 

Fig.  1242.  Baudon's  Case.  Ectopia  lentis  in  three  brothers;  in  one  case  the  displacement  was  upwards 
and  inwards.    No  consanguinity  recorded.    Bibl.  No.  74. 

Fig.  1243.  Ginestous's  Case.  Congenital  ectopia  lentis  in  a  mother  and  two  of  her  children.  I.  1,  aged  36, 
had  a  congenital  luxation  of  the  lens  outwards;  her  daughter  II.  1,  aged  15,  had  a  displacement  upwards 
and  inwards.  II.  2,  Marcel  F.,  aged  12,  had  his  right  lens  displaced  downwards  and  outwards;  the  left  lens 
showed  a  more  accentuated  ectopia  and  was  completely  outside  the  pupil  even  when  this  was  dilated  to  a 
maximum ;  the  lens  was  very  mobile  and  could  be  made  to  occupy  almost  its  normal  position;  both  lenses 
B.  T.  71 
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were  fcransparenl  ;  R.  V.      ,',,  or  with  +  9  D.  =  *-,  L.  V.  =  Jff  with  and  without  correction.    No  consanguinity 
recorded.    Bibl.  No.  1  IT. 

Fig.  1214.  Gthriiinfx  Cusp.  Congenital  bilateral  ectopia  lentis  in  a  brother  and  sister;  the  mother  had 
acoloboma  lentisat  the  infero-internal  border  of  each  lens.  II.  1  had  R.  V.  =  L.  V.  =  ^^ ;  both  lenses  were  dis- 
placi-d  upwards,  about  two  thirds  of  the  pupil  was  covered.  II.  2  had  It.  V.  =  ^§jj,  L.  V.  =  w^;  both  lenses 
were  displaced  upwards  but  covered  about  half  the  pupils.  Both  lenses  of  II.  1  and  2  showed  a  coloboma;  in 
II.  1  it  was  at  the  upper  and  inner  margin  of  the  lenses  on  each  side.  The  lenses  in  each  case  were  clear. 
No  consanguinity  recorded.     Bibl.  No.  206. 

Fig.  L245.  Arana's  Case.  Congenital  ectopia  lentis  in  mother  and  son.  No  consanguinity  recorded. 
Bibl.  No.  237. 

Fig.  1 246.  Fryer's  Case.  Bilateral  congenital  symmetrical  ectopia  lentis  in  two  sisters.  II.  1,  Josephine  V., 
aged  7,  had  R.  V.  =  L.  V.  =  -££$;  her  lenses  were  dislocated  outwards;  both  lenses  were  slightly  cloudy;  the 
eyes  were  of  normal  size.  II.  2,  Wilhelmina  V.,  aged  5,  had  both  lenses  dislocated  in  an  upward  and  outward 
direction.    No  consanguinity  recorded.    Bibl.  No.  83. 

Fig.  1247.  Rochon-D 'avigneaud 's  Case.  Ectopia  lentis  in  a  child  aged  7  years  and  in  its  mother;  during 
a  quarrel  the  child's  lens  was  luxated  and  fell  into  the  anterior  chamber;  acute  glaucoma  followed  and  the 
lens  was  extracted.  The  lens  was  almost  spherical,  with  the  transverse  diameter  much  less  than  normal. 
No  consanguinity  recorded.    Bibl.  No.  181. 

Fig.  1248.  Morrow's  Case.  Ectopia  lentis  in  a  brother  and  two  sisters;  the  mother  and  a  maternal  aunt 
were  similarly  affected.  In  II.  1,  aged  12,  the  lenses  were  displaced  upwards  and  inwards;  the  condition 
was  said  to  be  precisely  the  same  in  II.  2.  II.  3  and  I.  2  were  also  seen.  No  movement  of  the  lenses  could 
be  obtained  in  any  of  the  cases.    No  consanguinity  recorded.    Bibl.  No.  109. 

Fig.  1249.  Kretschmer's  Case.  Ectopia  lentis  in  father  and  son.  II.  1,  aged  5  years,  had  tremulous  irides 
and  both  lenses  displaced  upwards  and  inwards.  I.  1  saw  badly  and  had  a  large  lens-free  segment  of  pupil; 
the  right  lens  was  displaced  upwards  and  outwards,  the  left  lens  upwards  and  inwards.  No  consanguinity 
recorded.    Bibl.  No.  210. 


DESCRIPTIONS  OF  ILLUSTRATIVE  PLATES  P,  Q,  R,  S  and  T. 

Plate  P.  Figs.  1-15  includes  examples  of  congenital  coloboma  iridis,  showing  the  varieties  which  occur 
in  shape  and  position  of  the  cleft.  Figs.  1  and  2  show  narrow  slit-shaped  colobomata;  von  Amnion, 
examining  about  1841,  was  not  sure  whether  these  clefts  involved  all  layers  of  the  iris  or  were  confined  to 
the  superficial  layers.  Figs.  5  and  6  are  examples  of  key-hole  shaped  colobomata,  incomplete  in  Fig.  5, 
complete  in  Fig.  6.  Fig  8  shows  similar  typical  colobomata  in  the  two  eyes  of  an  individual.  Fig.  12 
presents  a  case  showing  marked  asymmetry  in  size  of  cornea  and  shape  of  colobomata  in  the  two  eyes  of  a 
patient.  Fig.  10  is  from  an  example  of  a  bridge  coloboma.  Figs.  13,  14  and  15  show  atypical  colobomata 
directed  outwards,  inwards  and  upwards  respectively.  In  the  examples  of  Figs.  7  and  9  the  clefts  have 
markedly  concave  edges  and  a  broad  base. 

Figs.  16-19  illustrate  cases  of  Aniridia.  In  Fig.  16  the  condition  was  associated  with  ptosis;  no 
trace  of  iris  was  visible;  a  gerontoxon  was  noted;  the  patient  was  a  female,  aged  22,  under  the  care  of 
Gutbier.  Fig.  17  shows  the  left  eye  of  a  man  described  by  Henzschel  (I.  1  of  Ped.  1113,  Plate  LXX); 
rudiments  of  brownish  iris  were  present  behind  the  lower  part  of  the  cornea;  this  mau  had  three  daughters 
with  aniridia.  Fig.  18  shows  the  right  eye  of  a  patient  of  von  Amnion's;  a  narrow  barely  visible  rim  of 
iris  could  be  identified  ;  a  very  dense  anterior  capsular  cataract  was  present.  The  woman  of  this  case  was 
the  mother  of  the  girl  whose  eyes  are  portrayed  in  Fig.  19;  von  Amnion  could  detect  no  trace  of  iris  in 
this  girl;  he  describes  the  presence  of  an  early  posterior  capsular  cataract  with  the  appearance  of  a  radiating 
stellate  structure  as  shown  in  the  illustration. 

The  cases  of  this  plate  are  taken  from  Plates  X  and  XII  of  von  Amnion's  Klinische  Darstellungen  der 
Krankheiten  und  Bildungsjehler  des  menschliclten  Auges,  Th.  III.  (Bibl.  No.  32).  We  are  indebted  to  Mary 
Kirby  for  the  coloured  copies  from  the  original  plates. 

Plate  Q.  Figs.  1-9  include  cases  of  Anophthalmia  and  mal-developmcnt  of  the  eyes  photographed  by 
C.  H.  Usher;  the  cases  are  fully  described  under  Plate  LXVI,  Ped.  982:  see  pp.  502-505;  Figs.  1-7 
represent  all  the  living  members  of  the  sibship  VI.  28-37,  including  the  two  normal  members  depicted  in 
Figs.  -r>  and  7;  Figs.  7,  8  and  9  show  the  normal  parents  of  the  affected  children. 
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Plate  R.  Fig.  1.  Portrays  a  little  girl  aged  5  years,  the  14th  child  in  a  sibship  of  15;  the  multiple 
anomalies  exhibited  by  the  child  include  bilateral  supernumerary  ears  and  colobomata  of  the  upper  eye-lids; 
on  the  right  side  two  dermoids  in  the  eye  are  shown,  also  maeroglossia ;  on  the  left  side  was  a  coloboma  of 
the  iris  and  choroid.  The  child  had  a  large  fovea  sacralis;  she  was  unable  to  walk  or  crawl  and  could  only 
say  a  few  words.  Three  of  her  siblings,  including  the  15th  member  of  the  sibship,  were  seen  to  be  free  from 
developmental  defect.  The  case  was  described  by  Bishop  Harman,  who  kindly  permits  us  to  reproduce  his 
illustration.    [Transactions,  Ophthalmological  Society  of  U.  K.  Vol.  xxiv,  pp.  325-329.  1904.) 

Fig.  2.  This  case  is  reproduced  from  von  Ammon  (loc.  cit.  p.  554  above)  where  it  occurs  as  Fig.  IV  on 
Plate  IV;  it  represents  a  case  of  congenital  microphthalmos;  the  eyes  were  small  and  deeply  sunken  in  the 
orbits,  and  showed  a  number  of  developmental  anomalies  including  corectopia  and  probably  choroideremia; 
the  ocular  fissure  was  narrow  and  ptosis  was  marked.  The  patient  had  been  blind  from  birth;  he  was  an 
imbecile  and  had  suffered  from  rachitis. 

Fig.  3.  Shannon's  cases  of  mal-development  of  the  eyes  in  two  sisters;  the  anomalies  presented  include 
microphthalmos  with  small  pear-shaped  cornea,  and  colobomata  of  iris  and  choroid.  Two  other  siblings,  their 
father,  and  other  members  of  the  family  were  also  affected.  From  Vol.  xv,  p.  44  (1917)  of  the  Trans,  of 
the  American  Ophthalmological  Society  by  kind  permission.  The  pedigree  is  given  on  Plate  LXXII,  Fig.  1 158 : 
see  p.  534.    (Bibl.  No.  223.) 

Fig.  4.  Enlargement  of  the  cornea  in  a  case  of  congenital  buphthalmos ;  the  right  eye  of  this  child  had 
been  destroyed  in  the  course  of  the  disease.  The  illustration  is  taken  from  Romer's  Lehrbuch  der  Augen- 
heilkunde,  Berlin  and  Wien,  1923,  published  by  Herren  Urban  and  Schwarzenberg  who  kindly  allow  this 
reproduction. 

Fig.  5.  Bilateral,  symmetrical,  typical  coloboma  iridis  in  a  boy  whose  brother  had  a  similar  unilateral 
affection;  two  other  siblings  had  normal  eyes;  the  parents  were  normal  and  were  not  consanguineous.  Taken 
from  Waardenburg,  P.  J.:  Das  menschliche  Auge  und  seine  Erbanlagen,  p.  242.  Haag,  1932. 

Plate  S.    Cases  of  Coloboma,  Aniridia  and  Ectopia  lentis. 

Figs.  1-3  show  the  appearance  of  the  fundi  in  Selz's  cases  from  the  pedigree,  Plate  LXXII,  Fig.  1161; 
see  p.  535.    (Bibl.  No.  150.) 

Fig.  1.  Coloboma  of  the  choroid  in  the  left  eye  of  IV.  2  of  the  pedigree  and  in  the  right  eye  of  her 
brother  IV.  3;  each  case  was  unilateral  and  was  associated  with  a  normal  eye  on  the  other  side;  both  cases 
had  a  coloboma  iridis  in  the  affected  eye;  in  IV.  2  the  affected  eye  was  microphthalmic. 

Fig.  2.  Coloboma  of  the  choroid  involving  the  optic  nerve  in  both  eyes  of  IV.  1,  the  elder  sister  of 
the  cases  shown  in  Fig.  1 ;  the  condition  was  associated  with  bilateral  coloboma  iridis  and  microphthalmos. 

Fig.  3.  Coloboma  of  the  choroid,  not  involving  the  optic  nerve,  in  the  father  of  the  cases  of  Figs.  1  and 
2 ;  the  condition  was  unilateral  in  his  case  and  was  not  associated  with  coloboma  iridis. 

Fig.  4.  Aniridia  in  two  brothers;  traces  of  the  structure  can  be  seen  in  both  cases;  another  brother 
and  the  mother  of  the  sibship  were  similarly  affected.  These  cases  were  described  by  Mohr  (Bibl.  No.  123) 
and  appear  as  III.  1  and  III.  2  in  the  pedigree,  Plate  LXX,  Fig.  1110;  see  p.  527. 

Fig.  5.  Shows  anomalies  in  the  shape  and  position  of  the  pupil  associated  with  ectopia  lentis  in  both 
eyes  of  three  siblings.  The  cases  are  described  by  Frickhoffer.  (Bibl.  No.  70.)  The  parents  of  these  children 
had  normal  eyes. 

Plate  T.  Fig.  1.  Buphthalmos  in  a  girl  of  14  years  of  age,  showing  greatly  enlarged  corneae  which 
occupy  almost  the  whole  of  the  interpalpebral  areas.  The  original  photograph  is  published  in  Lieut.-Colonel 
R.  H.  Elliot's  Treatise  on  Glaucoma,  London,  1922  (Bibl.  No.  247),  and  is  reproduced  here  by  kind 
permission  of  author  and  publishers. 

Fig.  2.  Bondi's  case  of  megalocornea  in  uncle  and  nephew,  corneal  diameter  of  uncle  (Fig.  2,  a)  =  17  mm. 
and  of  nephew  (Fig.  2,  c)  =  15-5  mm.  on  right  side.  Fig.  2,  b  is  described  by  Bondi  as  the  eyes  of  a  normal 
individual  but  on  the  above  scale  as  the  corneae  measure  10  mm.  horizontally  they  might  be  described  as 
microcorneal.  Photographs  given  here  to  |  scale.  Reproduced  from  the  Wiener  medizinische  Presse  by 
kind  permission  of  Herren  Urban  und  Schwarzenberg. 
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Cases  of  Coloboma  iridis  and  Aniridia.    From  drawings  by  Mary  Kirby,  after  von  Amnion. 
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Fig.  2. 


Fig.  3. 


Fig.  4. 


Fig.  5. 


Fig.  6. 
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Normal  Parents  (Figs.  7 — 9)  and  their  Offspring  (Figs.  1 — 7),  five  of  whom  show  Anophthalmos  or  mal  development  of  the  Eyes. 
(These  photographs  are  due  to  C.  H.  Usher,  whose  courtesy  is  gratefully  acknowledged.) 
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Eig.  2.    Microphthalmos  with  other  Anomalies 
in  an  Imbecile. 

After  von  Amnion. 


Fig.  1.  Unilateral  Coloboma  iridis  associated  with  other  Anomalies. 
By  kind  permission  of  Bishop  Harman. 
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Fig.  4.    Congenital  Buphthalmos. 
After  Romer. 

By  kind  permission  of  Herren  Urban  und. 
Schwarzenberg. 


>■ 


Fig.  3.    Mal-development  of  the  Eyes  in  two  Sisters. 

After  Shannon. 

By  kind  permission  of  the  American  Ophthalmological  Society. 


Fig.  5.    Bilateral  typical  Coloboma  iridis. 
After  Waardenburg. 
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Fig.  1. 
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Fig.  4.    Aniridia  in  two  Siblings. 
After  Mohr. 


Fig.  2. 


Fig.  3. 

Figs.  1 — 3.    Coloboma  of  the  Cho- 
roid,   in    three    members   of    a 
Family  with  Coloboma  iridis. 
After  Selz. 


Fig.  5.    Corectopia  with  Ectopia  lentis  in  right 
and  left  eyes  of  three  Siblings. 

After  Frickhoffer, 
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Fig.  =Figure  in  Pedigrees,  Roman  capitals  refer  to  Illustrative  Plates  and  fig.  to  figures  upon  them. 
'Associated  with '  =  in  same  person  but  only  very  rarely  in  same  pedigree. 


Abelsdorff  (Retinitis  pigmentosa),  p.  42 
(Bibl.  229),  p.  89,  Fig.  222 

Abiotrophic  Disease  (Hereditary  Optic  Atro- 
phy), p.  334 

Abney,  on  colour  sensitivity  and  luminosity 
curves,  pp.  144-147,  150,  151,  177, 
209-212  (Bibl.  194,  203,  214,  226,  232, 
•217,  262),  215  (Bibl.  346) 

Accidental  Colour*,  pp.  137-142 

Acttiarius  (Night-blindness),  p.  34  (Bibl. 8) 

Adam  (Glioma  retinae),  pp.  112,  114,  118 
(Bibl.  44),  p.  121,  Figs.  351-353.  (Blue 
Sclerotics),  p.  292  (Bibl.  66),  p.  312,  Fig. 
650 

Adams  (Ectopia  lentis),  p.  491  (Bibl.  188). 
p.  551,  Fig.  1224 

Artius  (Night-blindness),  pp.  3,  34  (Bibl.  4) 

A fl alter,  on  Albinism,  pp.  167,  216 
(Bibl.  376) 

Agatston  (Retinitis  punctata  albescens), 
'p.  45  (Bibl.  316) 

Age  of  Onset  of  Disease  (Retinitis  pigmen- 
tosa), p.  9.  (Hereditary  Optic  Atrophy). 
pp.  330-335  ;  prognosis  and,  p.  341 ;  in 
pairs  of  siblings,  p.  346;  in  Tobacco 
Amblyopia,  p.  343.  (Buphthalmos), 
pp.  444,  459.    (Glaucoma),  pp.  455-460 

Agnew  (Fragilityof  Bone),  p.  290  (Bibl.21), 
p.  322,  Fig.  694 

Aguilon,  on  afterimages,  pp.  129,  138,  202 
(Bibl.  13) 

.  ( it  ken  (Colour-blindness) ,  p.  206  (Bibl.  126) 

Alajmo  (Hereditary  Optic  Atrophy),  p.  356 
(Bibl.  121),  p.  363,  Fig.  709 

Albinism,  colour  vision  in,  pp.  152-154, 
167-169 ;  fovea  centralis  in,  p.  167 ; 
visible  spectrum  in,  p.  169.  Associated 
with  Microphthalmos,  pp.  431,  496, 
Fig.  942,  with  Retinitis  punctata  albes- 
cens, p.  98,  Fig.  272.  In  families :  with 
Colour-blindness,  p.  236,  Fig.  433,  with 
Hereditary  Optic  Atrophy,  p.  391,Fig.779, 
with  Retinitis  pigmentosa,  pp.  81-82, 
Fig.  178 

Albinus  (Coloboma  iridis),  pp.  466,  484 
(Bibl.  9) 

Alcmaeon,  on  nature  of  vision,  pp.  125,  126 

Alcohol,  habits  regarding,  in  Hereditary 
Optic  Atrophy,  p.  343.  See  also  descrip- 
tions of  pedigrees,  pp.  357-418 

Alcoholism ,  in  case  of  Glaucoma,  p.  516, 
Fig.  1036,  of  Retinitis  pigmentosa,  p.  75, 
Fig.  156,  p.  89,  Fig.  226.  In  families  :  with 
Ectopia  lentis,  p.  547,  Fig.  1201,  p.  549, 
Fig.  1207,  p.  551,  Figs.  1218,  1223,  with 
Hereditary  Optic  Atrophy,  p.  406, 
Fig.  840,  p.  413,  Fig.  882,  with  Micro- 
phthalmos, p.  497,  Fig.  944,  with 
Retinitis  pigmentosa,  p.  52,  Fig.  28, 
p.  58,  Fig.  80,  p.  61,  Fig.  115,  p.  63, 
Fig.  119,  p.  65,  Fig.  134,  p.  72,  Fig.  149, 
p.  81,  Figs.  173,  177,  p.  82,  Fig.  179, 
p.  83,  Fig.  186 

B.  T. 


Alexander  (Hereditary  Optic  Atrophy), 
p.  351  (Bibl.  11),  p.  399,  Fig.  817 

Alexander,  E.  W.  (Choroideremia),  pp.  27, 
44  (Bibl.  265),  p.  93,  Fig.  255 

Alexander,  J.  B.  (Blue  Sclerotics),  p.  294 
(Bibl.  109),  p.  303,  Fig.  614 

Alhazen,  on  visual  impressions, pp.  129,138, 
201  (Bibl.  8) 

Alleman  (Retinitis  pigmentosa),  p.  81, 
Fig.  174 

Allen,  on  Colour-blindness  in  primitive 
races,  pp.  183,  206  (Bibl.  127) 

Alsaharavius  (Night-blindness),  p.  34 
(Bibl.  7) 

Alsberg  (Hereditary  Optic  Atrophy),  p.  356 
(Bibl.  139),  p.  417,  Fig.  903 

Alt  (Retinitis  pigmentosa),  p.  38  (Bibl.  101) 

Alter  (Colour-blindness),  p.  213  (Bibl.  280) 

Alvarado  (Glioma  retinae),  p.  112 

Amand  (Blue  Sclerotics),  p.  290  (Bibl.  5) 

Amblyopia,  in  Total  Colour-blindness, 
pp.  163-167,  169,  218-225;  absence  of, 
p.  220,  Fig.  383.  In  Hereditary  Optic  Atro- 
phy, pp.  335-337.    See  also  under  Vision 

America,  Retinitis  pigmentosa  in,  pp.  20, 
21 

Aiiiiiiann  (Night-blindness), p. 41  (Bibl.  197), 
p.  Ill,  Fig.  332 

von  Amnion  (Aniridia),  examples  of,  Plate  P, 
figs.  16-19.  (Buphthalmos),  pp.  447, 
485  (Bibl.  32),  p.  511,  Fig.  1004.  (Colo- 
boma iridis),  types  of,  Plate  P,  figs.  1-15. 
(Microphthalmos),  Plate  R,  fig.  2. 
(Retinitispigmentosa),pp.5,  35  (Bibl. 26). 
(Blue  Sclerotics),  pp.  271,  279,  290 
(Bibl.  12) 

Anaemia,  with  Retinitis  pigmentosa,  p.  63, 
Fig.  128,  p.  76,  Fig.  160,  p.  77,  Fig.  163 

Ancke  (Retinitis  pigmentosa),  pp.  10,  39 
(Bibl.  132),  p.  56,  Fig.  65 

t ! nderson  (Blue Sclerotics) ,  p.  296  (Bibl.  148), 
p.  311,  Fig.  641,  p.  316,  Fig.  670. 
See  also  Plate  B 

Andrce,  on  colour  vision  in  primitive  races, 
p.  206  (Bibl.  120) 

Anqelucci,  on  retinal  function,  p.  209, 
(Bibl.  204).  (Buphthalmos),  p.  511, 
Fig.  1006 

Anr/io-neurotic  Oedema,  with  Colour-blind- 
ness, p.  259,  Fig.  578 

Animals,  structure  and  function  in  retinae 
of,  pp.  152-158,  160,  161;  colour  vision 
in,  pp.  128,  129,  145,  152,155,  158-162; 
luminosity  curves  in,  p.  160.  Buphthalmos 
in,  p.  513,  Fig.  1022.  Retinitis  pigmentosa 
in,  pp.  21,  44  (Bibl.  276),  p.  83,  Fig.  185 

Aniridia,  pp.  466-472,  Plate  P,  figs.  16-19, 
Plate  S,  fig.  4.  Bibliography,  pp.  484- 
495.  Pedigreesof ,  pp.  525-533, PlatesLXX, 
LXXI,  Figs.  1091-1146.  Asymmetry  in, 
p.  470.  Defects  associated  with,  pp.  468- 
470.  Fovea  centralis  in,  pp.  467,  469, 
528,  Fig.  1115,  p.  531,  Fig.  1128.  Inheri- 


tance of,  pp.  471,  472.  Sex-incidence  in, 
p.  471.  Photophobia  in,  p.  467.  Vision 
in,  pp.  466,  467.  Cataract  in  cases  of, 
pp.467,  469;  see  also  descriptions  of  cases, 
pp.  525-533.  Colobomata  of  iris  or  choroid 
associated  with,  pp.  465,  469,  470,  473- 
476,  see  also  descriptions  of  cases,  pp.  525- 
533,  and  p.  534,  Fig.  1157.  Coloboma 
lentis  with,  p.  530,  Fig.  1124;  Corneal 
defects  with,  pp.  469,  525,  Fig.  1097, 
p.  526,  Fig.  1098,  p.  529,  Fig.  1122,  p.  530, 
Fig.  1125,  p.  531,  Figs.  1132,  1133,  p.  532, 
Figs.  1135,  1144;  Ectopia  lentis  with, 
pp.  469/479,  525,  Figs.  1092,  1097,  p.  526, 
Fig.  1098,  p.  527,  Fig.  1106,  p.  528, 
Fig.  1116,  p.  529,  Figs.  1118,  1119, 1121, 
1122,  p.  530,  Fig.  1122,  p.  532,  Figs.  1138, 
1139,  1142, 1145  ;  small  lenses  in,  p.  528, 
Fig.  1115,  p.  532,  Fig.  1142;  Glaucoma 
with,  pp.  469,  470,  525,  Figs.  1092-1094, 
p.  531,  Fig.  1132,  p.  532,  Figs.  1138, 1145 ; 
Microphthalmos  with,  pp.  431-433,  469, 
496,  Fig.  943,  p.  500,  Fig.  962,  p.  501, 
Figs.  968,  970,  972,  p.  526,  Fig.  1099, 
p.  527,  Fig.  1106,  p.  528,  Figs.  1115, 1116; 
Persistent  Pupillary  Membrane  with, 
pp.  469,  527,  Fig.  1110;  Ptosis  with,  pp. 
469,  528,  Fig.  1116,  p.  531,  Fig.  1128; 
Blue  Sclerotics  with,  pp.  271,  469,  526, 
Fig.  1101,  p.  527,  Fig.  1110,  p.  528, 
Fig.  1113;  Strabismus  with,  pp.  469,  525, 
Fig.  1095,  p.  526,  Fig.  1100,  p.  527,  Fig. 
1110,  p.  528,  Figs.  1112,  1115,  p.  531, 
Fig.  1128,  p.  532,  Fig.  1143;  Cleft  Palate 
with,  p.  531,  Fig.  1128;  Congenital  Hernia 
with,  pp.  469,  526,  Fig.  1102.  Cretinism 
with,  pp.  469,  529,  Fig.  1122;  Mental 
Defect  with,  pp.  469, 526,  Figs.  1098, 1099 , 
p.  532,  Fig.  1140;  Rickets  with,  pp.  469, 
526,  Fig.  1098;  Talipes  with,  p.  526, 
Fig.  1099;  defective  teeth  with,  pp.  469, 
526,  Figs.  1099,  1102,  p.  528,  Fig.  1116 

Anomalous  Trichromatism,  and  Colour- 
blindness, pp.  185,  196,  238,  265,  266, 
267.  Sex-incidence  in,  p.  265.  Pedigrees 
of,  pp.  265-267,  Plate  XXXIII,  Fig.  440, 
Plate  XLI,  Figs.  591-601.  Cases  of,  in 
pedigrees  with  Colour-blindness,  p.  238, 
Fig.  440,  p.  266,  Figs.  592-594,  596,  598, 
p.  267,  Figs.  599-601 

Anophthalmos,  with  Microphthalmos,  pp. 
429-431,  434,  435,  499,  Fig.  952,  p.  500, 
Figs.  957,  961,  p.  502,  Figs.  973,  980,  982. 
Asymmetry  in,  pp.  434,  435;  unilateral, 
p.  434.  Post-mortem  examination  of, 
p.  502,  Fig.  973.  Mental  Defect  with,  p. 
503,  Fig.  982.  In  family  with  Coloboma 
iridis,  p.  537,  Fig.  1173.  Illustrations  of, 
Plate  Q,  figs.  2,  3,  4,  6 

Antedating,  in  age  of  onset,  in  Glaucoma, 
pp.  459, 460;  in  Hereditary  Optic  Atrophy, 
p.  335 

Anterior  Chamber,  in  Buphthalmos,  pp.  443, 
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446,  510,  I  i  .  '.i'.''.i.  p.  .",11,  Fig.  Kill.-);  in 
Glaucoma,  pp.  102,  103;  in  Megalocornea, 
pp.  mi.  Ill,  .mm;.  Pig.  983,  p.  507,  Fig. 
985,  p.  508,  Figs.  980,  988,  989,  p.  509, 
Fi^'s.  99o  992 

Blue  Sclerotics),  p.  292  (Bibl.  67) 

[pert  (Blue  Sclerotics),  p.  ■-".»!  (Bibl.  100), 
p.  308,  Fig.  631. 

Ajihisi'i  iridic,  and  Aniridia,  pp.  105,  525. 
Fig.  1093,  p.  529,  Fig.  1118,  p.  531,  Fig. 
I  I'.'s;  with  Culobonia  iridis,  p.  535,  Fig. 
11H2;  with  Fctopia  lcntis,  p.  532,  Fig. 
11::  l;  with  absence  of  Eovea  centralis, 
p.  531,  Fig.  1128;  with  Microphthalmos, 
pp.  431,  531,  Fig.  1134 

Arachnodactyly,  with  Ectopia  lentis,  pp. 
479,  480,  552,  Figs.  1226,  1227 

[raw  (Ectopia  lentis),  p.  493  (Bibl.  237), 

p.  554,  Fig.  1245 
Iris  (Blue  Sclerotics),  p.  295  (Bibl.  132), 
p.  315,  Fig.  664 

Aristotle,  on  perception  in  animals,  p.  128; 
on  colour  vision,  pp.  128,  138;  on  light, 
pp.  128,  201  (Bibl.  2,  3) 

Aril  (Glaucoma),  pp.  454,  485  (Bibl.  37), 
p.  520,  Figs.  1054,  1057,  1063 

Arnott  (Fragility  of  Bone),  p.  290  (Bibl.  11), 
p.  319,  Fig.  680 

Artificial  Lighting,  and  the  Colour-blind, 
p.  193  ;  see  also  under  '  'olour-blindness 

Artistic  Faculty,  and  Colour-blindness,  pp. 
239,  240,  Fig.  442,  p.  241,  Fig.  444, 
p.  245,  Fig.  158,  p.  247,  Fig.  479,  p.  252, 
Fig.  525,  p.  253,  Figs.  536,  537,  p.  260, 
Fig.  581 
[sh  (Microphthalmos),  pp.  437,  493  (Bibl. 
244),  p.  498,  Fig.  950 

Asymmetry,  in  Aniridia,  p.  470;  in  Buph- 
thalmos,  pp.  445,  446;  inColoboma  iridis, 
pp.  474,  475;  in  Ectopia  lentis,  p.  478; 
in  Megalocornea,  p.  509,  Fig.  990,  Plate 
T,  fig.  2;  in  Microphthalmos,  pp.  434, 
435,  Plate  Q,  figs.  L-4;  in  size  of  orbits 
in  Microphthalmos,  p.  435;  in  Retinitis 
pigmentosa,  pp.  10,  11;  see  also  under 
/  'trilateral  A  in  ction.  Facial,  in  Hereditary 
Optic  Atrophy,  p.  372,  Fig.  723,  p.  383, 
Fig.  754 

Mlu  rum  (Fragility  of  Bone),  p.  291  (Bibl. 
28),  p.  319,  Fig.  678 

(Colol ia  iridis),  p.  492  (Bibl.  213), 

p.  533,  Fig.  1150 

Atwool  (Night-blindness),  p.  41  (Bibl.  180), 
p.  105,  Fig.  308 

Aubert,  on  colour  vision,  pp.  142,  152,  204 
(Bibl.  78),  205  (Bibl.  92) 

.1  ubineau,  on  pathology  of  Retinitis  pigmen- 
a,  p.  13.  (Retinitis  pigmentosa),  p.  42, 
(Bibl.  210),  p.  81,  Fig.  170.  (Blue  Sclero- 
tics), p.  294  (Bibl.  lis),  p.  308,  Fig.  633 

Augstein  (Night-blindness),  p.  15  (Bibl.  302) 
[annul  (Buphthalmo   ,.  p.    101  (Bibl.  259), 
p.  512,  Fig.  1008 

Axenj'rl'l  (Glaucnma),  p.  100  (Bibl.  173). 
p.  524,  Fig.  1090.  On  Retinitis  pigment  i  a 
without  Nigh!  blindness,  pp.  7,  43  (Bibl. 
257) 
I  tkausi  n  (Fragility  of  Bone),  p.  292  (Bibl. 
51),  p.  321,  Fig.  691 

Ayres  (Retinitis  pigmentosa),  in  America, 
p.  21 :  pp.  39  (Bibl.  138),  40  (Bibl.  L69), 
p.  51,  Fig.  46,  p.  57,  Fig.  72,  p.  64,  I 
130,  131,  p.  90,  Fig.  231,  p.  91,  Fig.  244, 
p.  92,  Fig.  250 

(Hereditary  Optic  Atrophy),  p.   354 
(Bibl.  81),  p.  380,  Fig.  744 


Badal,  on    Retinitis    pigmentosa   in   deal 

mutes,  p.  38  (Bibl.  108) 
llutlrr  (lictiuitb    pigmentosa),   p.  37  (Bibl. 

93) 
Bahr  (Ectopia  lentis),  p.  492  (Bibl.  204), 

P  550,  Fig.  1211 
Bambi  rg  (Fragility  of  Bone),  p.  292  (Bibl. 

OS) 

Bampjield (Night-blindness),  pp.  3,  35  (Bibl. 

23) 
Bane  (Retinitis  pigmentosa),  p.  45  (Bibl. 

303),  p-  85,  Fig.  204 
Bannister  (Colour-blindness),  p.  207  (Bibl. 

147) 
Barrett  (Hereditary  Optic  Atrophy),  p.  353 

(Bibl.  43),  p.  417,  Fig.  900 
Bartels   (Glaucoma),  p.   493   (Bibl.   245), 

p.  523,  Fig.  1078 
Barth  (Hereditary  Optic  Atrophy),  p.  355 

(Bibl.  118),  p.  370,  Fig.  719 
Bartholinvs  (Coloboma  iridis),  pp.  466,  484 

(Bibl.  6) 
Bartiscli,  on  Microphthalmos  and  Megalo- 

phthalnios,  pp.   125,   Isl  (Bibl.  2) 
Bats,  on  flight  of,  pp.  160,  101 
Batten  (Aniridia),  p.  489  (Bibl.  146),  p.  532. 

Fig.  1145.  (Hereditary  Optic  Atrophy), 

pp.  353,  354  (Bibl.  47,  82),  p.  372,  Fig. 

725,  p.  384,  Fig.  755,  p.  391,  Fig.  780 
Baudon  (Ectopia  lentis),  p.  487  (Bibl.  74), 

p.  553,  Fig.  1242 
Baudot  (Hereditary  Optic  Atrophy),  p.  350 

(Bibl.  127),  p.  406,  Fig.  843 
Bauer   (Glioma   retinae),   p.  110  (Bibl.  9). 

(Blue    Sclerotics),   p.    294    (Bibl.    101, 

102) 
Hun  mi  ister,   on   unilateral   Retinitis   pig- 
mentosa, pp.  10,  18,  37  (Bibl.  70) 
Bayer  (Retinitis  pigmentosa),  p.  37  (Bibl. 

75),  p.  53,  Fig.  33,  p.  82,  Fig.  183 
Bi  are,  on  early  Greek  writers,  pp.  120,  127, 

129,  213  (Bibl.  299) 
Hi  a  a  i  tin. c  (Ectopia  lentis),  p.  491  (Bibl. 

107),  p.  551,  Fig.  1223 
Becker,  on  unilateral  Total  Colour-blind- 
ness, pp.  164,  166,  192,  206  (Bibl.  128), 

p.  223,  Fig.  399 
Bedell  (Hereditary  Optic  Atrophy),  p.  417, 

Fig.  902 
Hi i hi i irsl.i  (Gyrate  Atrophy  of  Choroid  and 

Retina),  p.  42  (Bibl.  209) 
Beer  (Glioma  retinae),  pp.  114,  116  (Bibl. 

6).   (Hereditary  Optic  Atrophy),  pp.  325, 

351  (Bibl.  1) 
Bees,  colour  vision  in,  p.  145 
/;,<„/•  (Aniridia),  p.  485  (Bibl.  22),  p.  527, 

Fig.  1107 
/.'./n',  on  bi-temporal  hemiaehroinatopsy, 

pp.178,  214  (Bibl.  32S).  (BlueSclerntics), 

p.    292    (Bibl.    69).    (Hereditary   Optic 

Atrophy),  p.  354  (Bibl.  83),  p.  308,  Fig. 

816,  p.  399,  Fig.  820,  p.  400,  Fig.  824 
Bell  (Colour-blindness),  p.  230,  Fig.  412, 

p.  241,  Figs.  444,  445,  p.  243,  Fig.  451, 

p.  250,  Figs.  504,  508,  p.  258,  Fig.  578, 

p.  200,  Fig.  581,  p.  261,  Fig.  582,  p.  202. 

Fig.    583,    p.    264,    Fig.    586.     (Blue 

Sclerotics),  p.  200,  Fig.  002.  (Hereditan 

Optic  Atrophy),  p.  357  (Bibl.   1  Is, 
Bellarminoff  (Retinitis  pigmentosa),  p.  40 

(Bibl.  172),  p.  91,  Fig.  245 
Benedict,    on    Colour-blindness    following 

Optie  Atrophy,  pp.  176,  205  (Bibl.  90), 

337.    (Glaucoma),    p.    485    (Bibl.    27), 

pp.  449,  520,  Fie.  IH55 
H,  us,, m  \niridia),  p.  486  (Bibl.  04),  p.  525. 
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Beresinskaja   (Hereditary  Optic   Atrophy), 

p.  350  i Bibl.  128),  p.  416,  Fig.  897 
Bergen,  on  Night-blindness  in  China,  pp.21, 

35  (Bibl.  2o) 
Berger,  on  Chrupsia,  pp.  190,  209  (Bibl. 

184) 
Bergmeister  (Aniridia),  p.  490  (Bibl.  164), 

p.   525,   Fig.   1094.    (Polycoria),  p.  493 

(Bibl.  228) 
Berlin  (Retinitis  pigmentosa),  pp.  14,  37 

(Bibl.  71) 
Bernard    (Aniridia),    p.    404    (Bibl.   205), 

p.  531,  Fig.  1120,  p.  531',  Fig.  1135 
/.',  ru mi ill    (Blue    Sclerotics),    p.   205    (Bibl. 

135),  p.  305,  Figs.  617,  021,  p.  311, 
Fig.  642 

Berrisford  (Glioma  retinae),  pp.  114,  118 
(Bibl.  50),  p.  120,  Fig.  3  12 

Berry  (Colour-blindness),  p.  207  (Bibl.  138) 

Bessonnei  (Night-blindness),  p.  42  (Bibl. 
2:10),  p.  me,  Fig_.  314 

Bibliography  (Retinitis  pigmentosa  and 
allied  Diseases,  Congenital  Night-blind- 
ness), pp.  34-47.  (Glioma  retinae), 
pp.  110-118.  (Colour-blindness),  pp.  200- 
218.  (Blue  Sclerotics  and  Fragility  of 
Bone),  pp.  290-296.  (Hereditary  (iptic 
Atrophy),  pp.  350-357.  (Aniridia,  Bu- 
phthalmos,  Coloboma  iridis,  Ectopia 
lentis,  Glaucoma,  Megalocornea,  Micro- 
phthalmos), pp.  483-495 

Bickerton  (Colour-blindness),  p.  208  (Bibl. 
175),  p.  210  (Bibl.  215),  p.  250,  Fig.  562. 
(Hereditary  Optic  Atrophy),  p.  354  (Bibl. 
71),  p.  418,  Fig.  908 

Bidloo  (Glioma  retinae),  p.  116  (Bibl.  2) 

Bigler  (Blue  Sclerotics),  p.  294  (Bibl.  119) 

Birch- Hirschf eld  (Night-blindness),  p.  45 
(Bibl.  306)' 

Birds,  colour  vision  in,  p.  161 

Bjerrum  (Total  Colour-blindness),  p.  213 
(Bibl.  284),  p.  223,  Fig.  398 

Blair  (Aniridia),  p.  490  (Bibl.  160),  p.  525, 
Fig.  1096 

Blanchard  (Fragility  of  Bone),  p.  291  (Bibl. 
20) 

Blatt  (Blue  Sclerotics),  p.  294  (Bibl.  120) 

Bit  mini  ( Blue  Sclerotics),  p.  294  (Bibl.  103), 
p.  306,  Fig.  625 

Blencke  (Blue  Sclerotics),  p.  295  (Bibl.  126), 
p.  312,  Fig.  651 

Blessig  (Retinitis  pigmentosa),  p.  42  (Bibl. 
214),  p.  91,  Fig.  246 

/:/,,    (Coloboma  iridis),  p.  533,  Fig.  1152 

Bloch  (Coloboma  iridis),  pp.  466,  484  (Bibl. 
10).  p.  535,  Fig.  1159 

B'dhm,  F.  M.  (Retinitis  pigmentosa),  p.  46 
(Bibl.  317),  p.  88,  Fig.  221 

!'■<!,  hut,  L.  (Total  Colour-blindness),  p.  204 
(Bibl.  79),  p.  220,  Fig.  382 

lluUuil  .on  bi-temporal  heiniachromatopsy, 
pp.  178,  217  (Bibl.  404) 

Bolten  (Blue  Sclerotics),  pp.  293  (Bibl. 
01),  295  (Bibl.  121),  p.  308,  Fig.  030, 
p.  310,  Fig.  640,  p.  314,  Fig.  660,  p.  316, 
Fig.  667 

Bondi  (Megalocornea),  pp.  140,  HO  (Bibl. 
13  1).  p.  5(10.  Fig.  900,  Plate  T,  tig.  2 

Httiif  Frtiiiilili/,  pp.  270.  272-270;  pedigrees 
of,  pp.  310-324,  Plate  XI ATI,  Figs.  671- 
702;  illustrated,  Plates  A-O.  Age  of 
onset  of  fractures  in,  p.  275;  history  of 
fractures  in,  pp.  274-278;  localization  of 
fractures  in.  p.  275;  pain  and  healing 
of  fractures  in,  pp.  275,  270;  deformity 
from,  p.  276  and  Plates  A,  B,  C,  D,  G ; 
multiple  fractures  in  new-born  child  with, 
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Plates  E,  I;  bending  of  bones  with, 
Plates  C,  F,  G,  H,  J,  K,  L,  M;  shape 
of  head  in,  pp.  273,  274,  Plates  A,  B,  C, 
and  p.  323,  Fig.  700;  skull  in  cases  of, 
Plates  E,  G,  N,  O;  Hydrocephalus  with. 
p.  289,  Plate  F ;  length  of  long  bones  and 
short  stature  in  cases  of,  pp.  273,  323, 
Figs.  698,  699;  amputations  on  account 
of,  p.  289,  Plates  D,  H;  see  also  p.  320, 
Fig.  686,  p.  323,  Fig.  702;  section  of 
amputated  leg  in,  Plate  H;  ununited 
fracture  in,  p.  323,  Fig.  702 ;  osteoblasts 
in,  p.  275;  sex-incidence  in,  p.  277; 
defects  associated  with,  pp.  278,  279; 
endocrinal  insufficiency  with,  pp.  286, 
2S7 ;  laxity  of  ligaments  with,  p.  323, 
Fig.  700;  late  age  of  fractures  with, 
p.  317,  Fig.  673,  p.  321,  Fig.  692, 
pp.  323-4,  Fig.  702 ;  repeated  fractures 
at  same  place  with,  p.  322,  Fig.  693; 
without  Blue  Sclerotics,  p.  320,  Fig.  687, 
p.  323,  Fig.  700;  Kickets  with,  p.  321, 
Fig.  692;  Congenital  Heart  Disease 
with,  p.  302,  Fig.  612;  Haemophilia 
with,  pp.  302-3,  Fig.  612;  Muscular 
Dystrophy  with,  p.  321,  Fig.  692.  Cleft 
palate  in  family  with,  p.  322,  Fig.  696; 
Mental  Defect  in  family  with,  p.  320, 
Fig.  688.  Associated  with  BlueSclerotics; 
see  under  Sclerotics,  Blue 

Bontius  (Night-blindness),  pp.  3,  4,  34 
(Bibl.  13) 

Bordley  (Night-blindness),  pp.  19,  20,  43 
(Bibl.  245),  p.  49,  Fig.  6 

Bossalino  (Glaucoma),  pp.  452,  453, 
455 

Botcditch  (Colour-blindness),  p.  217  (Bibl. 
405),  p.  259,  Fig.  580 

Bowman  (Ectopia  lentis),  p.  485  (Bibl.  33), 
p.  552,  Fig.  1235.  (Glaucoma),  p.  486 
(Bibl.  48),  p.  520,  Fig.  1056 

Boyd  (Glioma  retinae),  p.  122,  Fig.  364 

Boi/le,  on  colours,  pp.  129-131,  202  (Bibl. 
16) 

Bradburne  (Retinitis  pigmentosa),  p.  45 
(Bibl.  307),  p.  92,  Fig.  247 

Brailey  (Colour-blindness),  p.  207  (Bibl. 
148)' 

Brain,  function  of,  in  perception  of  colour, 
pp.  149,  178-180 

Bramwell  (Hereditary  Optic  Atrophy), 
p.  354  (Bibl.  72),  p.  364,  Fig.  710 

Brav,  on  Glaucoma  among  Jews,  pp.  453, 
495  (Bibl.  288) 

Breitbarth  (Ectopia  lentis),  p.  488  (Bibl. 
116),  p.  542,  Fig.  1187 

Bresgen  (Ectopia  lentis),  p.  486  (Bibl.  66), 
p.  541,  Fig.  1181 

Brewster,  on  colours,  pp.  136,  137,  204 
(Bibl.  59);  on  Colour-blindness,  p.  181 

Bride  (Hereditary  Optic  Atrophy),  p.  357 
(Bibl.  149),  p.  394,  Fig.  794 

Brisseau  (Glaucoma),  p.  484  (Bibl.  7) 

Broca  (Blue  Sclerotics),  p.  291  (Bibl.  43), 
p.  315,  Fig.  664 

Brochard,  on  consanguineous  marriage, 
p.  36  (Bibl.  45) 

Brodhun,  on  luminosity  curves,  pp.  147, 
209  (Bibl.  195),  210  (Bibl.  221) 

Brenner  (Colour-blindness),  p.  204  (Bibl. 
77),  p.  248,  Fig.  495,  p.  252,  Fig.  531 
(Microphthalmos),  p.  490  (Bibl.  154) 
p.  500,  Figs.  960,  963 

Bronson  (Blue  Sclerotics), pp.  273, 274,  279, 
293  (Bibl.  83,  95),  p.  303,  Fig.  613, 
p.  306,  Fig.  624.  (Fragility  of  Bone), 
p.  323,  Fig.  700 


Brose  (Microphthalmos),  p.  490  (Bibl.  153), 
p.  500,  Fig.  961 

Brown,  7*.  I).,  on  use  of  Santonin,  p.  205 
(Bibl.  103) 

Brown,  J.  F.  (Glioma  retinae),  p.  117 
(Bibl.  28),  p.  120,  Fig.  347 

Browne  (Hereditary  Optic  Atrophy),  p.  352 
(Bibl.  28),  p.  412,  Fig.  876 

Bruner  (Hereditary  Optic  Atrophy),  p.  354 
(Bibl.  95),  p.  384,  Fig.  756.  (Night- 
blindness),  p.  41  (Bibl.  198) 

Brims,  on  Retinitis  pigmentosa  in  negroes, 
pp.  21,  41  (Bibl.  185).  (Microphthalmos), 
p.  489  (Bibl.  141),  p.  502,  Fig.  981 

Bryant  (Ectopia  lentis),  p.  546,  Fig.  1196 

Buchanan  (Blue  Sclerotics),  pp.  279,  291 
(Bibl.  40),  295  (Bibl.  122),  p.  311, 
Fig.  644 

Biirstenbinder  (Retinitis  pigmentosa),  p.  41 
(Bibl.  181) 

Billion,  on  accidental  and  complementary 
colours,  pp.  137,  139,  202  (Bibl.  28) 

Buisson  (Hereditary  Optic  Atrophy),  p.  353 
(Bibl.  59),  p.  380,  Fig.  747,  p.  403,  Fig. 
833 

Bull,  on  colour  vision,  p.  207  (Bibl.  149) 

Bullar  (Choroideremia),  p.  41  (Bibl.  199), 
p.  93,  Fig.  253 

Bulloch,  on  sex-incidence  and  transmission 
of  Haemophilia,  pp.  197,  328,  329 

Bulman,  on  colour  vision  in  animals, 
pp.  162,  210  (Bibl.  208),  212  (Bibl.  255) 

Buphthalmos,  pp.  443-448;  pedigrees  of, 
pp.  509-513,  Plates  LXVI,  LXVII,  Figs. 
993-1022 ;  illustrations  of,  Plate  R,  fig.  4, 
Plate  T,  fig.  1.  Megalocornea  and,  cri- 
teria of,  pp.  438,  439,  442,  443,  446,  447; 
and  Glaucoma,  pp.  443,  444,  447,  448, 
459,  523,  Figs.  1077,  1080.  Age  of  onset 
in,  pp.  444,  459;  symmetry  in,  pp.  445, 
446;  sex-incidence  in,  pp.  444,  445;  in- 
heritance of,  pp.  443,  444,  446,  447; 
vision  in,  p.  446;  anterior  chambers  in, 
pp. 446, 511,  Fig.  1005;  corneal  diameters 
in,  pp.  446,  509,  Fig.  994,  p.  510,  Fig. 
999,  p.  511,  Figs.  1003,  1005,  p.  512, 
Fig.  1012,  p.  513,  Fig.  1019;  defects 
associated  with,  p.  448;  Cataract  with, 
p.  509,  Fig.  994,  p.  510,  Fig.  999,  p.  511, 
Figs.  1003, 1004, 1005,  p.  512,  Fig.  1008; 
Corneal  Opacity  with,  pp.  509-10,  Fig. 
994;  Ectopia  lentis  with,  p.511,Fig.  1000, 
p.  512,  Fig.  1008;  Exophthalmos  in, 
pp.  509-10,  Fig.  994,  p.  511,  Fig.  1003; 
Rickets  with,  p.  512,  Fig.  1016.  In 
families:  withColobomairidis,  p.  536, Fig. 
1165,  with  Ectopia  lentis,  pp.  480,  551, 
Fig.  1217.  In  Rabbits,  p.  513,  Fig.  1022 

Burch,  on  colour  vision,  p.  212  (Bibl.  263, 
264,  270) 

Burckhardt  (Colour-blindness),  p.  205 
(Bibl.  95),  p.  235,  Fig.  427,  p.  253,  Figs. 
532,  534,  535,  p.  259,  Fig.  579 

Burd  (Colour-blindness),  p.  214  (Bibl. 
329),  p.  245,  Fig.  454 

Ilnrnctt  (Retinitis  punctata  albescens), 
p.  38  (Bibl.  118) 

Bums  (Fragility  of  Bone),  p.  294  (Bibl. 
104),  p.  323,  Fig.  702 

Burroughs  (Hereditary  Optic  Atrophy),  p. 
356  (Bibl.  129),  p.  414,  Fig.  887 

Burrows  (Blue  Sclerotics),  p.  292  (Bibl. 
59),  p.  305,  Fig.  618 

Bussii  (Ectopia  lentis),  p.  493  (Bibl.  242), 
p.  542,  Fig.  1185 

Butter  (Colour-blindness),  p.  203  (Bibl. 
51),  p.  265,  Fig.  590 


Buzzi,  on  retinal  pigment  in  Albinism, 

p.  153 
Byers  (Retinitis  pigmentosa),  p.  42  (Bibl. 

210) 

Cahanncs    (Retinitis    pigmentosa),    p.    43 

(Bibl.  240),  p.  89,  Fig.  228 
Calderini  (Glioma  retinae),  p.  117  (Bibl. 
15),  p.  121,  Fig.  356 

Calhoun  (Glaucoma),  p.  492  (Bibl.  205), 
p.  517,  Fig.  1040 

Camhesseiles  (Blue  Sclerotics),  p.  294  (Bibl. 
100),  p.  308,  Fig.  631 

Camerer  (Colour-blindness),  p.  206  (Bibl. 
119),  p.  250,  Fig.  506 

Cameron,  K.  P.  (Ectopia  lentis),  pp.  478, 
494  (Bibl.  266),  p.  540,  Fig.  1178 

Cameron,  H.  C.  (Fragility  of  Bone),  p.  293 
(Bibl.  82  a) 

Cancer,  in  case  of  Fragility  of  Bone,  p. 
318,  Fig.  675 ;  in  family  with  Glioma 
retinae,  pp.  115,  119,  Fig.  335,  p.  122, 
Figs.  360,  366 

Cant  (Night-blindness),  p.  105,  Fig.  311, 
p.  109,  Fig.  322.  (Retinitis  pigmentosa), 
p.  39  (Bibl.  139),  p.  60,  Fig.  97 

Cantonnet  (Total  Colour-blindness),  p.  216 
(Bibl.  359).  (Glaucoma),  p.  494  (Bibl. 
254),  p.  515,  Fig.  1028 

Co  pa  uncr  (Retinitis  pigmentosa),  pp.  14, 
40  (Bibl.  173) 

Carpenter  (Retinitis  pigmentosa),  p.  44 
(Bibl.  287),  p.  85,  Fig.  199 

Carra  (Aniridia),  p.  489  (Bibl.  142),  p.  528, 
Fig.  1111 

Catron  du  Villards,  on  Albinism,  pp.  167, 
204  (Bibl.  62) 

Carruthcrs  (Retinitis  pigmentosa),  p.  45 
(Bibl.  308),  p.  91,  Fig.  243 

Caspar  (Glioma  retinae),  pp.  112,  118 
(Bibl.  45),  p.  119,  Fig.  336 

Cataract,  with  other  diseases,  see  under 
Aniridia,  Buphthalmos,  Coloboma  iridis, 
Ectopia  lentis,  Glaucoma,  Microphthal- 
mos, Megalocornea,  Retinitis  pigmentosa. 
With  Choroideremia,  p.  62,  Fig.  119,  p. 
93,  Figs.  254,  255;  with  Colour-blind- 
ness, p.  219,  Fig.  372,  p.  252,  Fig.  531; 
with  Corneal  Opacity,  p.  526,  Fig.  1099; 
with  Gyrate  Atrophy  of  Choroid,  p.  96, 
Figs.  265,  266;  with  Hereditary  Optic 
Atrophy,  p.  360,  Fig.  705,  p.  362,  Fig. 
707,  p.  369,  Fig.  717,  p.  389,  Fig.  772, 
p.  407,  Fig.  848,  p.  408,  Fig.  851 ;  with 
Blue  Sclerotics,  p.  297,  Fig.  602,  p.  304, 
Fig.  616,  p.  306,  Fig.  625,  p.  308,  Fig. 
629,  p.  315,  Fig.  663.  In  families :  with 
Total  Colour-blindness,  p.  220,  Fig.  382, 
with  Glioma  retinae,  p.  119,  Fig.  337, 
with  Hereditary  Optic  Atrophy,  p.  418, 
Fig.  911,  with  Gyrate  Atrophy  of 
Choroid,  p.  97,  Fig.  268,  with  Night- 
blindness,  p.  105,  Fig.  306,  with  Retini- 
tis pigmentosa,  p.  69,  Fig.  143,  p.  70, 
Fig.  146,  p.  71,  Figs.  147,  148,  p.  77, 
Figs.  161,  162,  p.  80,  Fig.  172 

Caudron  (Aniridia),  p.  487  (Bibl.  91),  p. 
531,  Fig.  1132 

Cederskjold (Microphthalmos),  p.  485  (Bibl. 
24),  p.  501,  Fig.  971 

Celsus  (Glaucoma),  p.  484  (Bibl.  1).  (Night- 
blindness),  p.  34  (Bibl.  3) 

Cerebral  Cortex,  and  Colour-blindness,  pp. 
149,  178-180 

Chaillous  (Retinitis  pigmentosa),  pp.  18, 
44  (Bibl.  266),  p.  81,  Fig.  177,  p.  82, 
Fig.  179 
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Chameleon,  colour  changes  in,  p.  159 
Charles  (Ectopia  Kim  |,  p.  553,  Fig.  L237 
Charjn  ntter,  on  colour  sensitivity,  pp.  152, 

•_'it'.i  (Bibl,  200) 
Chevreul,   on   accidental   colours,  p.   204 

(Bibl.  63) 

(Ni{  lit  blindness),  p.  39 (Bibl.  L28) 
1  'hina,  Nighl  blindness  in,  p.  21 
Chisholm  (Colour-blindness),  p.  205  (Bibl. 

oid,  in  Retinitis  pigmentosa,  pp.  13, 
14,  85,  Fig.  203,  p.  ill),  Fig.  235; 
&.trophj  of,  p.  96,  Fig.  264,  p.  101,  Figs. 
285,286;  with  Deafness,  p.  93,  Pig. 252; 
in  Night-blindness,  p.  110,  Fig.  .'521,  p. 
Ill,  Fig.  331 

Choniitl,  r.iuin.  pp.  1,  6,  26-27,  Plate  /3 
(faring  p.  27).  In  I'aniiK  with  Retinitis 
pigmentosa  or  Night-blindness,  p.  62, 
Fig.  119,  p.  93,  Figs.  25:5,  254,  p.  94, 
Fig.  258,  p.  95,  Figs.  259-263,  p.  102, 
Fig.  287;  Catarael  with.  p.  02,  Fig.  119, 
p.  93,  Figs.  254,  255;  Deafness  with, 
p.  93,  Fig.  255;  Myopia  with,  p.  93, 
Fig.  253,  p.  96,  Fig.  263 

Chrupsia,  pp.  189,  190 

<  7.1/7,  (Fctnpia  lentis),  p.  193  (Bibl.  229), 
p.  •ill).  Pig.  1179 

Clausen  (Aniridia),  p.  193  (Bibl.  238),  p. 
529,Fig.  1118.  (Colour-blindness), p. 267, 
Fig.  602 

I'lcft  Palate,  with  Aniridia,  p.  531,  Fig. 
1128;  with  Microphthalmos,  p.  430.  In 
families:  with  Colour-blindness,  p.  252, 
Fig.  524,  with  Fragility  of  Bone,  p.  322, 
Fig.  696,  with  Retinitis  pigmentosa, 
p.  80,  Fig.  170 

( 'h  ,«<  m  (Colour-blindness), p. 205  (Bibl. 81) 

Clemesha  (Hereditary  Optic  Atrophy),  p. 
354  (Bibl.  87),  p.  407,  Fig.  847 

Cleminson  (Blue  Sclerotics),  p.  295  (Bibl. 
lie, 

Cleomedes,  on  refraction  of  light,  pp.  128, 
129,  201  (Bibl.  4) 

i  7/'/»<iW<nV,Glaucomaat,p.  523,Fig.  1078; 
i  nrluenceof,  on  HereditaryOptic  Atrophy, 
pp.  333,  403,  Fig.  834,  p.  407,  Fig.  845, 
p.  408,  Fig.  851,  p.  410,  Fig.  863 

Climenko  (Hereditary  Optic  Atrophy),  p. 
354  (Bibl.  88),  p.  416,  Fig.  898 

Cockayne  (Blue  Sclerotics),  illustrative 
plate  of,  facing  p.  269;  p.  293  (Bibl.  74), 
p.  295  (Bibl.  140),  p.  299,  Fig.  606,  p. 
300,  Fig.  607,  p.  306,  Fig.  622 

Cohen  (Retinitis  punctata  albescens),  pp. 
26,  45  (Bibl.  308  a),  p.  101,  Fig.  282 

Cohn  (Colour-blindness),  pp.  206  (Bibl. 
129),  207  (Bibl.  150),  p.  234,  Fig.  422, 
p.  246,  Figs.  464-476,  p.  247,  Figs.  477, 
478,  p.  251,  Fig.  510,  p.  253,  Fig.  542, 
P.  2:, I,  Fig.  543 

Colburn  (Total  Colour-blindness),  p.  211 
(Bibl.  241),  p.  221,  Fig.  384 

'  olden  (Blue  Sclerotics),  p.  295  (Bibl.  136), 
p.  312,  Fig.  647 

Cole,  on  colour  vision  in  animals,  pp. 
162,  215  (Bibl.  330) 

(  ollins,  Freach  r  (Aniridia),  p.  488  (Bibl. 
Ill),  p.  532,  Fig.  1141.  (Glioma  retinai  i, 
pp.  113,114,  117  (Bibl.  27),  p.  118  (Bibl. 
(Microphthalmo  |,  p.  493  (Bibl, 
234),  p.  499,  Fig.  954.  (Ketinitis  pig- 
mentosa),  pp.  6,  12,  13,  14.  (Retinitis 
punctata  albescens),  p.  46  (Bibl.  318), 
p.  99,  Fig.  275.  On  growth  of  cornea, 
p.  441 

Coloboma  iridis,  pp.  166,  172   177.  Biblio- 


graphy, pp.  484-495.    Pedigrees  of,  pp. 
533-537.  BlatcsLXXI.LX XII, Figs.1147- 
1173.    Types  of,  p.  472,  Plate  P,  fig   ,   I 
15,  Plate  K,  tigs,  l,  3,  5.   Typical  and 

atypical,  pp.  172,  473;  direction  of,  pp. 
473,  474,  475;  asymmetric  ami  nm 
lateral,  pp.  474,  475;  inheritance  of,  pp. 
476-477;  sex-incidence  in,  p.  177;  vision 
in  eases  of,  pp.  471,  475;  delects  asso- 
ciated with,  pp.  475,  176.  Aniridia  and, 
see  under  Aniridia.  Double,  p.  525, 
Fig.  1097,  [i.  535,  Fig.  1160,  p.  5:;,;. 
Fig.  1100.  Colobomata  of  Choroid  and 
Optic  Nerve  with,  pp.  175,  470,  533, 
Fig.  1155,  p.  534,  Fig.  1158,  p.  535, 
Fig.  1 101,  p.  537,  Figs.  1169,  1  170,  117:'.; 
see  also  Plate  S,  figs.  1-3.  Aplasia 
iridis  with,  p.  535,  Fig.  1162;  Corectopia 
with,  p.  5.'!:',,  Fig.  11 17,  p.  531,  Fig.  1156; 
Polycoria  with,  p.  530,  Fig.  1166. 
Cataract  with,  pp.  474,  476,  527,  Fig. 
1104,  p.  528,  Fig.  1116,  p. 529,  Figs.  Ills, 
1 122  ;  Bee  also  descriptions  of  pedigrees, 
pp.  533-537.  Coloboma  lentis  with,  pp. 
476,  535,  Fig.  1161,  p.  536,  Fig.  1107; 
Glioma  retinae  with,  p.  122,  Fig.  363; 
Ectopia  lentis  with,  pp.  476,  479,  534, 
Fig.  1156,  p.  549,  Fig.  1208;  Micro- 
phthalmos with,  pp.  431,  432,  434,  476, 
496, Fig.  943,  p.  499,  Fig.  955,  p.  500,  Fig . 
958,  p.  501,  Fig.  967,  p.  502,  Fig.  971, 
p.  503,  Fig.  982,  p.  533,  Fig.  1149,  p.  534, 
Fig.  1158,  p.  535,  Fig.  1161,  p.  537,  Fig. 
1170 ;  Opaque  Nerve  Fibres  with,  p.  537, 
Fig.  1170;  Persistent  Pupillary  Membrane 
with,  pp.  476,  536,  Fig.  1100;  Retinitis 
pigmentosa  with,  p.  72,  Fig.  149 ;  Strabis- 
mus with,  pp.  476,  534,  Fig.  1158,  p. 535, 
Fig.  1161 ;  Cryptorchidism  with,  pp.  476, 
525,  Fig.  1097;  Mental  Defect  with,  pp. 
476,  525,  Fig.  1097,  p.  535,  Fig.  1161. 
In  family  with  Buphthalmos,  p.  536, 
Fig.  1165 

Coloboma  of  Choroid,  associated  with 
Aniridia,  pp.  469,  470,  525,  Fig.  1096, 
p.  530,  Fig.  1124;  without  Coloboma 
iridis,  p.  497,  Fig.  946,  p.  533,  Fig.  1148, 
p.  535,  Fig.  1161 ;  with  Microphthalmos, 
pp.  431,  497,  Fig.  946,  p.  502,  Fig.  974. 
In  family  with  Glaucoma,  p.  514,  Fig. 
1023.  Illustrated,  Plate  S,  figs.  1-3; 
see  also  under  Coloboma  iridis 

Coloboma  lentis,  with  Cataract,  p.  541, 
Fig.  1179;  with  Ectopia  lentis,  pp.  480, 
540-1,  Fig.  1179,  p.  550,  Fig.  1214,  p. 
554.  Fig.  1244;  with  Coloboma  iridis 
pp.  476,  535,  Fig.  1161,  p.  536,  Fig.  1167 ; 
with  Microphthalmos,  p.  431 

( 'ui 'ui,, 'in i ,  i a'  optic  Scree,  p.  530,  Fig.  1163; 
Microphthalmos  with,  p.  65,  Fig.  133. 
In  family  with  Retinitis  pigmentosa,  p. 
65,  Fig.  133,  p.  66,  Fig.  135.  Without 
Coloboma  iridis,  p.  537,  Fig.  1170 

Colour-blindness  [Red-Green).  Introduc- 
tory, pp.  181-183.  Frequency  of,  pp. 
183-185.  Dichromatic  Vision,  pp.  185 
195.  In  women,  pp.  195,  196.  Inheri- 
tance of,  pp.  196-200.  Bibliography, 
pp.  200-218.  Pedigrees  of,  pp.  225-267, 
Plates  XXVIII-XLI,  Figs.  406-601. 
Luminosity  Curves  in,  p.  145.  Colours 
recognised  in,  pp.  187-189.  In  artificial 
and  coloured  light,  pp.  193,  194,  225, 
Fig.  406,  p.  212,  Fig.  115.  p.  2  is.  Fig. 
492,  p.  259,  Fig.  578,  p.  261,  Fig.  582, 
p.  203,  Fig.  583.  Effect  of  distance  on, 
p.  242,  Fig.  445,  p.  215,  Fig.  454,  p.  249, 


Fig.  499,  p.  259,  Fig.  578,  pp.  261-2, 
Fig.  582,  pp.  262-3,  Fig.  583.   Vision  for 

form  in,  p.  193.  Appreciation  of  tone  in, 
p.  193.  Effect  of  Santonin  in,  pp.  189-90. 
Variability  in,  pp.  184,  187.  Dangers  of, 
p.  1st.  Unilateral,  pp.  190,  191,  192, 
256,  Fig.  564,  p.  25s,  Fig.  574.  In  one 
member  of  like  twins,  p.  238,  Fig.  I  LI. 
In  twins,  p.  251,  Fig.  517,  p.  250,  Fig. 
509.  in  triplets,  p.  251,  Fig.  514.  In 
both  parents,  p.  251,  Fig.  513,  p.  25s, 
Fig.  577.  In  families  showing  artistic 
abilitj ,  pp.  239-  10,  Fig.  142,  p.  241,  Fig. 
444,  p.  215,  Fig.  458,  p.  217,  Fig.  479, 
p.  252,  Fig.  525,  p.  253,  Figs.  530,  537, 
p.  260,  l<ig.  581.  Back  of  musical  ear 
with,  p.  227,  Fig.  407,  p.  248,  Fig.  494, 
p.  251 ,  Fig.  510.  I  (elects  associated  with, 
p.  L95;  Cataract  with,  p.  252,  Fig.  531; 
Glaucoma  with,  p.  239,  Fig.  441;  high 
.Myopia  with,  p.  240,  Fig.  442,  p.  244, 
Fig.  452;  Retinitis  pigmentosa  with, 
p.  53,  Fig.  35,  p.  60,  Fig.  90,  p.  201. 
Fig.  588;  Blue  Sclerotics  with,  p.  301, 
Fig.  611;  Angio-neurotic  Oedema  with, 
p.  259,  Fig.  578;  Deafness  with,  pp.  185, 
195,  239,  Fig.  441,  p.  204,  Fig.  584; 
Digital  Anomaly  with,  p.  230,  Fig.  434; 
Mental  Defect  with,  p.  252,  Fig.  522,  p. 
254,  Fig.  545.  Albinism  in  family  with, 
p.  236,  Fig.  433.  In  Hereditary  Optic 
Atrophy,  p.  337.  Acquired  cases  of,  pp. 
188,  189.  See  also  under  Anomalous 
Trichromatism 

Colour-blindness  (Total),  pp.  134, 163-174. 
Bibliography  references  to,  p.  174.  Pedi- 
grees of,  pp.  218-225.  Plates  XXVII, 
XXVIII,  Figs.  367-405.  Luminosity 
Curves  and  Spectrum  in,  pp.  144,  145, 
147,  163-166,  168,  169,  177,  see  also 
under  Spectrum.  Fovea  centralis  in, 
pp.  166,  107,  169,  172.  Scotomata  in, 
pp.  163,  105,  168.  Vision  in,  pp.  163- 
100.  Albinism,  Dark  Adaptation  and, 
pp.  167-169.  Sex-incidence  in,  p.  109. 
Inheritance  of,  pp.  169,  172,  173,  174. 
Post-mortem  examination  of,  p.  171. 
In  Fish  and  Bees,  pp.  145,  155,  160. 
Unilateral,  pp.  164,  170,  223-4,  Fig.  399. 
Dichromatism  and,  p.  220,  Fig.  383,  p. 
221,  Fig.  388;  Cataract  with,  p.  219, 
Fig.  372;  Strabismus  with,  p.  219,  Figs. 
374,  376,  p.  220,  Fig.  381;  Retinitis 
pigmentosa  with,  p.  222,  Fig.  390,  p.  223, 
Fig,  394;  Mental  Defect  with,  p.  222, 
Fig.  390,  p.  223,  Fig.  393. 

Colour-blindness,  Acquired,  Total,  pp.  171, 
174-180 

Colour  Discrimination,  centre  in  brain  for, 
pp.  149,  178, 179,  180;  effect  of  distance 
on,  p.  194 

Colour  Sensations,  relative  stability  of, 
pp.  188-191;  subjective,  with  Retinitis 
pigmentosa,  p.  50,  Fig.  11,  p.  51,  Fig.  17 

Colour  Sensitivity,  and  retinal  area,  p.  151; 
seasonal  variation  in,  p.  184 

Colour  Vision,  and  its  Anomalies,  pp.  125- 
142.  Normal,  pp.  130-142;  the  Solar 
Spectrum  and,  pp.  112-147;  the  Retina 
and,  pp.  147-158;  in  Animals,  pp.  128, 
129,  145,  152,  158-162;  luminosity  and, 
pp.  145,  147,  160;  in  Albinos,  pp.  152, 
153,  154,  167,  168;  Visual  Purple  and, 
p.  150;  the  fovea  centralis  and,  p.  167. 
Mechanism  of,  pp.  174,  175,  176.  In 
Retinitis  pigmentosa,  p.  50,  Fig.  7, 
p.  51,  Fig.  16,  p.  60,  Figs.  97,  98,  103, 
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p.  61,  Fig.  112,  p.  62,  Fig.  US,  p.  83, 
Fig.  188,  p.  87,  Fig.  216;  in  Ketinitis 
punctata  albescens,  p.  97,  Fig.  269, 
p.  98,  Figs.  '270-273,  p.  100,  Figs.  279, 
280,  p.  101,  Fig.  283;  in  Congenital 
Night-blindness,  p.  62,  Fig.  119,  p.  104, 
Figs.  301,  302,  p.  105,  Figs.  308,  310, 
p.  106,  Fig.  316,  p.  107,  Fig.  318,  p.  108, 
Fig.  320,  p.  110,  Figs.  323,  325,  p.  Ill, 
Figs.  326,  327;  in  Choroideremia,  p.  62, 
Fig.  119,  p.  94,  Fig.  258,  p.  95,  Figs. 
260,  261 

Colquhoun  (Colour-blindness),  p.  204 
(Bibl.  57) 

Cniiiiis  (Glioma  retinae),  p.  118  (Bibl.  59), 
p.  122,  Fig.  360 

Combe  (Colour-blindness),  p.  203  (Bibl. 
54),  pp.  227-8,  Fig.  408 

Complementary  Colours,  pp.  139,  140 

Connor  (Choroideremia),  p.  46  (Bibl.  319) 

Conradi  (Coloboma  iridis),  pp.  466,  484 
(Bibl.  14),  p.  537,  Fig.  1171 

Consanguinity,  and  Betinitis  pigmentosa, 
pp.  18,  21,  23-25  ;  and  Congenital  Night- 
blindness,  pp.  31,  32;  and  Total  Colour- 
blindness, pp.  169,  172,  173;  and 
Albinism,  p.  169 

Cooper  (Microphthalmos),  pp.  430,  432, 
485  (Bibl.  40),  p.  501,  Fig.  972 

Corectopia,  pp.  465,  546,  Fig.  1195,  p.  552, 
Fig.  1225,  Plate  S,  fig.  5.  Association 
of,  with  other  defects,  pp.  431 ,  480 ;  with 
Coloboma  iridis,  p.  534,  Fig.  1156;  with 
Ectopia  lentis,  pp.  478,  479,  480,  see  also 
under  Ectopia  lentis  ;  with  Ectopia  lentis, 
Myopia  and  Heart  Disease,  pp.  479, 
480,  540,  Fig.  1177;  with  Glaucoma,  p. 
521,  Fig.  1068;  with  Microphthalmos, 
pp.  431,  432,  434,  see  also  under 
Microphthalmos;  with  Retinitis  pig- 
mentosa, p.  51,  Fig.  14,  p.  84,  Fig. 
196 

Cornaz  (Colour-blindness),  p.  204  (Bibl. 
70,  72),  p.  243,  Fig.  448,  p.  248,  Fig.  491 ; 
on  congenital  anomalies  of  the  eye, 
p.  485  (Bibl.  35) 

Cornea,  anomaly  of,  with  Microphthalmos, 
pp.  428,  429,  431,  432,  497,  Fig.  946, 
p.  500,  Fig.  962,  p.  501,  Figs.  968,  969, 
970,  p.  502,  Fig.  973.  Growth  of,  p.  441. 
Enlargement  of,  in  Fish,  pp.  441,  442. 
Opacity  of,  with  Aniridia,  pp.  469,  525, 
Fig.  1097,  p.  526,  Fig.  1098,  p.  529, 
Fig.  1122,  p.  530,  Fig.  1125,  p.  531, 
Figs.  1132,  1133,  p.  532,  Figs.  1135, 
1144;  with  Buphthalmos,  pp.  443,  509- 
10,  Fig.  994;  with  Glaucoma,  p.  514, 
Fig.  1023,  p.  521,  Fig.  1068;  with  Ectopia 
lentis,  pp.  480,  538,  Fig.  1175,  p.  548, 
Fig.  1204,  with  Microphthalmos,  p.  495, 
Fig.  942.  Size  of,  in  normal  eye, 
pp.  425-428,  461;  in  Buphthalmos, 
pp.  446,  509,  Fig.  994,  p.  510,  Fig.  999, 
p.  511,  Figs.  1003,  1005,  p.  512,  Fig. 
1012,  p.  513,  Fig.  1019;  in  Coloboma 
iridis,  p.  533,  Fig.  1156;  in  Ectopia 
lentis,  p.  538,  Fig.  1174;  in  Glaucoma, 
pp.  461,  462,  514,  Fig.  1024,  p.  516, 
Fig.  1036,  p.  517,  Fig.  1040,  pp.  521-2, 
Figs.  1068,  1069,  pp.  523-4,  Figs.  1075, 
1079, 1080,  1083, 1086,  1088 ;  in  Megalo- 
cornea,  pp.  440,  506-7,  Figs.  983,  984, 
985,  p.  508,  Figs.  985-987,  989,  p.  509, 
Figs.  990,  991;  in  Microphthalmos, 
pp.  428,  429 

Cornish  (Colour-blindness),  p.  211  (Bibl 
238)  V 


Coste  (Hereditary  Optic  Atrophy),  p.  354 

(Bibl.  75),  p.  376,  Fig.  734 
Cones   (Fragility  of   Bone),   p.  292  (Bibl. 

64) 
( 'onion  (Blue  Sclerotics),  pp.  292  (Bibl.  70), 

293  (Bibl.  89),  p.  299,  Fig.  604 
Courtial  (Fragility  of  Bone),  pp.  270,  290 

(Bibl.  4) 
Courtney  (Glaucoma),  p.  495  (Bibl.  289), 

p.  521,  Fig.  1069 
Cowell  (Betinitis  pigmentosa),  p.  38  (Bibl. 

Ill),  p.  50,  Fig.  10 
Cowgill  (Choroideremia),  p.  40  (Bibl.  170) 
Cox  (Fragility  of  Bone),  p.  291  (Bibl.  22), 

p.  322,  Fig.  697 
Cmiii,  assistance  of,  p.  544,  Fig.   1190, 

p.  546,  Fig.  1192 
Crauell    (Hereditary   Optic    Atrophy),   p. 

417,  Fig.  901 
Cretinism,  associated   with   Aniridia,  pp. 

469,  529,  Fig.  1122;  with  Ectopia  lentis, 

pp.    480,   547,    Fig.    1200;    with   Blue 

Sclerotics,  p.  314,  Fig.  660 
Cridland  (Glaucoma),  p.  493  (Bibl.  246), 

p.  514,  Fig.  1024 
Croll  (Aniridia),  p.  495  (Bibl.  280),  p.  529, 

Fig.  1117 
Cross  (Aniridia),  p.  489  (Bibl.  122),  p.  530, 

Fig.  1126.    (Glaucoma),  p.  488  (Bibl. 

106),  p.  524,  Fig.  1086 
Cryptorchidism,  associated  with  Coloboma 

iridis,    pp.  476,   525,  Fig.   1097;    with 

Hereditary  Optic  Atrophy,  p.  366,  Fig. 

713 
Cunha    (Aniridia),   p.    495    (Bibl.    281a), 

p.  532,  Fig.  1143 
Cunier   (Colour-blindness),  p.   204    (Bibl. 

64),  p.  236,  Fig.  431.  (Microphthalmos), 

pp.  437,  485  (Bibl.  29),  p.  496,  Fig.  943. 

(Night-blindness),  pp.  5,  29,  35  (Bibl.  27, 

28),  p.  106,  Fig.  317 
Cunningham  (Aniridia),  p.  491  (Bibl.  189), 

p.  527,  Fig.  1105 
Caper  its  (Choroidal  Atrophy),  p.  42  (Bibl. 

220),  p.  101,  Fig.  285 
Cutler  (Gyrate  Atrophy  of  Choroid),  pp. 

27,    40    (Bibl.    177),   p.   96,    Fig.   266. 

(Night-blindness),    p.    41    (Bibl.    182), 

p.  104,  Figs.  301,  302,  p.  105,  Fig.  306, 

p.  110,  Fig.  325 
Ci/kuienko,  on  Glaucoma  in  Russia,  pp. 

452,  454,  455,  495  (Bibl.  282) 

Da  Gama  Pinto  (Glioma  retinae),  p.  117 

(Bibl.  26) 
Daguenet  (Hereditary  Optic  Atrophy),  p. 

351  (Bibl.  9),  p.  385,  Fig.  760 
Dalton,  Colour-blindness  of,  pp.  135,  136, 

181-183,  185,  188,  203  (Bibl.  40) ;  on 
colours  in  artificial  light,  p.  193;  on 
Colour-blindness  in  the  Harris  family, 
p.  224.  Letter  of  Herschel  to,  on 
dichromic  vision,  pp.  181-183.  Por- 
trait of,  facing  p.  125 

Darier  (Retinitis pigmentosa),  p.  39  (Bibl. 
148),  p.  84,  Figs.  190,  194,  195,  p.  86, 
Fig.  205,  p.  87,  Fig.  214 

Bark  adapted  Eye,  vision  of  the,  pp.  169, 
170 

Darwin,  C,  on  excess  of  hereditary  affec- 
tion in  males,  p.  329 

Darwin,  R.  W.,  on  ocular  spectra,  pp. 
140,  203  (Bibl.  38) 

Daussat   (Hereditary  Optic   Atrophy),  p. 

352  (Bibl.  39) 

1  inrinport  (Colour-blindness),  p.  215  (Bibl. 
351),  p.  252,  Fig.  528 


Davidson  (Retinitis  pigmentosa),  p.  39 
(Bibl.  140) 

Da  Vinci,  on  retinal  function,  pp.  126, 
201  (Bibl.  7) 

Deafness,  consanguinity  and,  p.  25.  In  the 
Colour-blind,  pp.  185, 195,  239,  Fig.  441, 
p.  264,  Fig.  584;  with  Glaucoma,  p.  92, 
Fig.  246 ;  with  Hereditary  Optic  Atrophy, 
p.  358,  Fig.  704,  p.  301,  Fig.  706,  p.  390, 
Fig.  775,  p.  403,  Fig.  833;  with  Micro- 
phthalmos, pp.  431,  432,  496,  Fig.  943, 
p.  499,  Fig.  955;  with  Betinitis  pigmen- 
tosa, pp.  10,  11,  17-19,  23,  see  also 
descriptions  of  cases,  pp.  48-103 ;  with 
Retinitis  pigmentosa  and  Mental  Defect, 
p.  51,  Figs.  18,  20,  p.  52,  Fig.  24,  p.  72, 
Fig.  150,  p.  78,  Fig.  165,  p.  79,  Fig.  168, 
p.  82,  Fig.  178;  with  Blue  Sclerotics 
and  Fragility  of  Bone,  pp.  269,  275,  285, 
286,  see  also  descriptions  of  cases,  pp. 
296-324.  In  family  with  Microphthal- 
mos, p.  496,  Figs.  942,  943.  Absence  of , 
in  family  with  Blue  Sclerotics,  p.  300, 
Figs.  606,  607 

Dean  (Retinitis  pigmentosa),  p.  42  (Bibl. 
211),  p.  53,  Fig.  36,  p.  57,  Fig.  70,  p.  60, 
Fig.  93 

de  Beck  (Aniridia),  p.  489  (Bibl.  130), 
p.  526,  Fig.  1104.  (Coloboma  iridis), 
pp.  487  (Bibl.  88),  488  (Bibl.  115),  p.  533, 
Fig.  1156 

de  Benedetti  (Aniridia),  p.  487  (Bibl.  92), 
p.  532,  Fig.  1138. 

de  Car  alt  (Ectopia  lentis),  p.  494  (Bibl. 
276),  p.  541,  Fig.  1183 

de  Cortes  (Fragility  of  Bone),  p.  292  (Bibl. 
60),  p.  321,  Fig.  692 

de  Dominis,  on  formation  of  the  rainbow, 
pp.  129,  130,  202  (Bibl.  12) 

de  Fontenay  (Colour-blindness),  p.  207 
(Bibl.  140,  153),  p.  232,  Fig.  414,  p.  234, 
Fig.  424,  p.  247,  Figs.  483,  484,  p.  254, 
Figs.  544,  547 

de  Godard  (Colour-blindness),  p.  203  (Bibl. 
32,  33) 

de  Graaf  (Hereditary  Optic  Atrophy),  p. 
355  (Bibl.  103),  p.  390,  Fig.  778 

de  Haas  (Ectopia  lentis),  pp.  479,  495 
(Bibl.  283),  p.  552,  Fig.  1226.  (Glioma 
retinae),  p.  118  (Bibl.  51),  p.122,  Fig.  361 

d'Houy  (Retinitis  pigmentosa),  p.  38  (Bibl. 
100) 

de  Kecrsmaecker  (Hereditary  Optic  Atro- 
phy), p.  352  (Bibl.  20),  p.  373,  Fig.  727 

de  la  Hire,  on  visual  after  images,  pp.  138, 
190,  202  (Bibl.  25) 

de  Lapersonne  (Buphthalmos),  p.  490 
(Bibl.  158),  p.  511,  Fig.  1006 

Democritus,  on  colour,  p.  127 

Dent  (Fragility  of  Bone),  p.  291  (Bibl.  33), 
p.  322,  Fig.  696.  Case  of,  Plate  C,  fig. 
ii,  Plate  H 

Derby  (Glaucoma),  p.  487  (Bibl.  76),  p. 
510,  Fig.  996,  p.  523,  Fig.  1080.  (Reti- 
nitis pigmentosa),  p.  39  (Bibl.  149), 
p.  58,  Fig.  81,  p.  61,  Fig.  113 

Direr  (Glaucoma)  p.  495  (Bibl.  284),  p.  524, 
Fig.  1089 

Derigs  (Retinitis  pigmentosa),  pp.  10,  38 
(Bibl.  112),  p.  82,  Figs.  180,  183,  p.  84, 
Fig.  196,  p.  90,  Figs.  235,  236,  p.  91, 
Fig.  242 

Descartes,  on  refraction  of  light,  and  the 
rainbow,  pp.  129,  130,  202  (Bibl.  14) 

Desmarres,  on  colour  vision,  p.  205  (Bibl.  82) 

Despagnet  (Hereditary  Optic  Atrophy), 
p.  352  (Bibl.  36),  p.  413,  Fig.  882 
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Deuteranopia,    pp.    181,    186,   see    under 

I  olour  blindni  as 
Deutschmann  (Retinitis  pigmentosa),  p.  40 

(Bibl.  L65) 

/'     ar,  on  colour  vision,  p.  206  (Bibl.  116) 
D'Ewart  (Aniridia),  p.  195  (Bibl.  290),  p. 

530,  Pig.  L124 
de  ir,,/,./  (Total  Colour-blindness),  p.  206 

(Bibl.  L25),p.219,  Fig.  375.  (Glaucoma), 

pp.  152    154,  l90(Bibl.  152),  (Hereditary 

Optic  Atrophy),  p.  352  (Uibl.  33).  (Reti- 
nitis pigmentosa),  pp.  10,  13,  36  (Bibl. 

•".si,  to  (Uibl.  160) 
Diabi  tes,  associated  with  Hereditary  Optic 

Atrophy,  p.  394,  Pig.  790,  p.  411,  Pig. 

869.    In  family  with  Glaucoma,  p.  520, 

Fig.  1059 
Dichromatic  Vision,  pp.  181-183,  185-195; 

fundamental   colours  seen   in,  pp.   187- 

L92.  In  family  with  'Total  Colour-blind 

ness,  p.  220.  Pig.  383,  p.  221,  Pig.  388. 

See  also  under  Colour-blindness. 
Dickinson  (Blue  Sclerotics),  p.  294  (Bibl. 

108),  p.  314,  Pig.  661. 
Did*   (Retinitis  pigmentosa),  p.  45  (Bibl. 

289),  p.  54,  Pig.  48 
Diem   (Retinitis  punctata  albescens),   pp. 

26,  45  (Bibl.  296),  p.  100,  Fig.  280 
DieteHci,   on  luminosity  curves,  pp.  147, 

211  (Bibl.  22S) 
Dighton  (Blue  Sclerotics),   p.   292   (Bibl. 

63),  p.  305,  Fig.  619 
Digital    Anomaly,  with  Colour-blindness, 

pp.  195,  236,  Fig.  434;  with  Hereditary 

Optic  Atrophy,  p.  372,  Fig.  723;  with 

Ulue  Sclerotics,  pp.  286,  302,  Fig.  612, 

p. 304, Fig.  616.  I n families:  with  Colour 

blindness,  p.  252,  Fig.  524,  with  Retini- 
tis pigmentosa,  p.  78,  Fig.  165,  p.  87, 

Fig.  212;  see  also  under  Polydactylism 

and  Syndactylism 
Dimmer  (Glioma retinae),  p.  118  (Bibl.  53) 
Dixon  (Ectopia  lentis),  p.  485  (Bibl.  39), 

p.  549,  Pig.  1206 
Dobrowolsky,  on    chrupsia,  pp.   190,  209 

(Bibl.  196) 
l>"ilil  (Hereditary   Optic  Atrophy),    p.  353 

(Bibl.  44),  p.  400,  Fig.  823 
Doderlein  (Colour-blindness),  p.  217  (Bibl 

394),  p.  267,  Fig.  600 
/>.'« •/•('//</  (Fragility  of  Bone),  p.  291  (Bibl.  44) 
/»'"/.  Retinitis  pigmentosa  in,  pp.  21,  83, 

Fig.  185 
Donatus  (Fragility  of  Bone),  pp.  270,  290 

(Bibl.  1) 
Danders  (Retinitis  pigmentosa),  pp.  6,  12, 

13,  35  (Bibl.   33).  (Night-blindness),  p. 

Ill,    Fig.    330.    (Colour-blindness),    pp. 

192,  205  (Bibl.  104),  207  (Bibl.  152),  20* 

(Bibl.  176,  177) 
Dor  (Retinitis  pigmentosa),  pp.  20,25,  38 

(Bibl.  119), 44  (Uibl.  267), p.  93,Fig.256. 

(Total  Colour-blindness),  pp.  207  (Bibl. 

139),  209  (Bibl.  185),  p.  219,  Fig.  377 
Iini/rtf  (Retinitis  pigmentosa),  pp.6,  7,  12, 

11,    II    (Bibl.    268).    (Hereditary    Optic 

Atrophy),  p.  3*9,  Fig.  775 
Draper,  on  luminosity  curves,  pp.  147, 206 

(Bibl.  L30) 
Dreifuss  (Fragility  of  Bone),  p.  295  (Bibl. 

137) 
/"     ,/  (Hereditary  Optic  Atrophv),  p.  356 

(Bibl.  124) 
Drinkivater  (Aniridia),  p.  530,  Fig.  1123. 

(Retinitis  pigmentosa),  p.  86,  Fig.  207. 

(Retinitis    punctata  albescens),   p.    100, 

Pig.  281 


I  Hi  rr  (Uuphtlmlmos),  p.  488  (Uibl.  100).  p. 

511,  Fig.  L005 
Dufour,  on  Buphthalmos  and  Glaucoma, 

p.  143 
Dii,!,  ran  (Blue  Sclerotics),  p.  296  (Bibl.  1 17). 

p.  315,  Fig.  662 
Duke-Elder  (Glaucoma),  p.  450 
Dumont  (Aniridia),  p.  187  (Bibl. 93),  p.  532, 

Pig.  1139  ;  on  causes  of  Blindness,  p.  35 

(Bibl.  34) 
hiinloji,  on  case  of  acquired  Colour-blind 

ness,  pp.  170,  212  (Bibl.  258) 
Durante  (Fragility of  Bone), p. 291  (Bibl.  L5) 
tin    Seutre   (Hereditary  Optic  Atrophy),  p. 

355  (Bibl.  117),  p.  401,  Fig.  828 
Duvei  (Retinitis  pigmentosa),  p.  37  (Bibl. 

96) 
Dworjetz  (Hereditary  Optic  Atrophy),   p. 

357  (Uibl.  150) 
Dici/er  (Aniridia),  p.  494  (Bibl.  255).  p.  531, 

Fig.  1133 

Earle  (Colour-blindness),  p.  204  (Bibl.  68), 
pp.  226-7,  Fig.  407,  p.  249,  Fig.  499 

Ebers,  deciphers  "Book  of  the  Eyes," 
pp.  3,  34  (Bibl.  1) 

Ectopia  lentis,  pp.  477-482.  Bibliography. 
,  pp.  483-495.  Pedigrees  of,  pp.  537-554, 
Plates  LXXIH-LXXVI,  Figs.  1174-1249. 
Illustrated,  Plate  S,  fig.5.  Sex-incidence 
of,  p.  478  ;  symmetry  in,  p.  178;  position 
of  lens  in,  pp.  478,  479;  visual  defect 
in,  pp.  479,  480,  481;  inheritance  of, 
pp.  481,  182;  defects  associated  with, 
pp.  479,  480;  Aniridia  with,  pp.  469, 
479,  525,  Figs.  1092,  1097,  p.  526,  Pig. 
1098,  p.  527,  Fig.  1106,  p.  528,  Fig.  1116, 
p.  529.  Figs.  1118,  1119,  1121,  1122,  p. 
530,  Fig.  1122,  p.  532,  Figs.  1138,  1139, 
1142,   1145;   Arachnodactyly  with,  pp. 

479,  480,  552,  Figs.  1226,  1227;  Bu 
phthalmos  with,  pp.  480,  511,  Fig.  1000, 
p.  512,  Fig.  loos,  ,,.  551,  Fig.  1217.  For 
association  with  Cataract,  Glaucoma, 
and  Corectopia,  see  pp.  477-481  and 
descriptions  of  cases,  pp.  537-55 1 ;  also, 
Cataract  with,  p.  520,  Fig.  1051! ;  Glau- 
coma with,  p.  520,  Fig.  1056;  Corectopia, 
Myopia,  and  Heart  Disease  with,  pp.  479, 

480,  540,  Fig.  1177;  Corectopia  and 
Mvopia  with,  p.  551 ,  Fig.  1220 ;  Coloboma 
iridis  with,  pp.  476,  479,  534,  Fig.  1156, 
p.  549,  Fig.  1208;  Corneal  opacity  with, 
pp.  480,  538-9,  Fig.  1175,  p.  548,  Pig. 
1204;  anomaly  in  lens  with,  pp.  480, 
540-1,  Fig.  1179,  p.  548,  Fig.  1205,  p. 
550,  Fig.  1214,  p.  554,  Figs.  1244,  1247  ; 
anomaly  in  optic  discs  with,  pp.  480, 
550,  Fig.  1215,  p.  551,  Fig.  1222 ;  Ano- 
maly in  pupils  with,  pp.  479,  480,  540, 
Fig.  1178,  p.  546,  Fig.  1194,  p.  549,  Fig. 
1209,  p.  552,  Fig.  1233;  opaque  aerve 
fibres  with,  p.  543,  Fig.  1189.  Megalo 
cornea  with,  pp.  480,  507.  Pig.  983; 
Microphthalmos  with,  pp.  431 ,  406,  Fig. 
942,  p.  527,  Fig.  1106;  Myopia  with,  p. 
541,  Pig.  1183,  p.  552,  Fig.  1224; 
Myopia  and  Heart  Disease  with,  p.  541, 
Fig.  1180;  Persistent  Pupillary  Membrane 
with,  p.  539,  Fig.  1176.  p.  548,  Fig.  120  1  ; 
Ptosis  with,  pp.  480,  541,  Fig.  L182; 
Retinitis  pigmentosa  with,  p.  84,  Fig. 
196;  detachment  of  Retina  with,  pp.  480. 
538,  Fig.  1174,  p.  546,  Fig.  Hot; 
Strabismus  with,  pp.  480,  539,  Fig.  1  175. 
p.  541,  Fig.  1182,  p.  546,  Fig.  110  1, 
p.547,Fig.  1200,  p.  548,  Figs.  1202,1203, 


p.  552.  Fig.  1231;  Cretinism  with,  pp. 
180,  517,  Pig.  1200;  Nervous  Symptom 
with,  pp.  4so,  537-8,  Fig.  1171,  p.  541, 
Fig.  L183,  p.  516,  Fig.  1194;  Mental  De- 
fect with,  pp.  180,541,  Fig.  1183,  p.  542, 
Fig.  1186,  p.  543,  Fig.  1190,  p.  544, 
Fig.  1191,  p.  545,  Figs.  1191,  1192, 
p.  517,  Fig.  1201;  Hyperthyroidism 
with,  pp.  480,  541,  Pig.  1183,';  de- 
led iyc  teeth  with,  p.  538,  Fig.'ll74; 
Rickets  with,  p.  541,  Fig.  1183,  p.  553, 
Pig.  1230;  Tuberculosis  with,  pp.  180, 
541,  Fig.  1183,  p.  543,  Fig.  1190;  facial 
asymmetry  with,  pp.  480,550,  Fig.  1211; 
Epispadias  with,  pp.  480,  551.  Pig.  1222 

Ectopia  pupillae,  see  under  Corectopia 

Eddowes  (Ulue  Sclerotics), p.  291  (Uibl.  36), 
p.  313,  Fig.  652 

Edridge-Green, on  accidental  colours,  p.  142; 
on  retinal  functions,  p.  157  ;  on  the  funda- 
mental colours  to  the  Colour-blind,  pp. 
187,  192;  on  the  evolution  of  vision, 
pp.  187,  192.  Case  of  unilateral  Colour- 
blindness, p.  192;  tests  of,  for  Colour- 
blindness, pp.  193,  214  (Uibl.  317), 
215  (Bibl.  331),  217  (Bibl.  383,  387,  388) 

Eha  (Ectopia  lentis),  p.  490  (Bibl.  155), 
p.  517,  Figs.  1200,  1201,  p.  549,  Fig. 
1208,  p.  550,  Fig.  1211,  p.  551,  Fig.  1222 

Ekman  (Fragility  of  Bone),  pp.  270,  290 
(Bibl.  6),  p.  3i6,  Fig.  671 

Elderton,  K.  M.,  ou  consanguinity  in 
marriage,  pp.  23,  24;  on  Tobacco  Am- 
blyopia, p.  357  (Bibl.  147) 

Elewaut  (Blue  Sclerotics),  p.  295  (Bibl.  127), 
p.  309,  Fig.  635 

Elliot  (Buphthalmos),  pp.  446,  447,  Plate 
T,  fig.  1.  (Glaucoma),  pp.  449,  450,451, 
453,  455,  461,  463,  493  (Bibl.  247). 
(Retinitis  pigmentosa),  p.  46  (Bibl.  322) 

Elschnig,  on  fovea  centralis  in  Albinism, 
p.  216  (Bibl.  360) 

Embryontoxon,  with  Megalocornea,  pp.  439, 
509,  Fig.  991 

Empedocles,  on  mechanism  of  perception, 
p.  126;  on  nature  of  light,  p.  128 

EnderZen(FragilityofBone),p.29]  (Uibl. 27) 

Engelking  (Colour-blindness),  p.  218  (Bibl. 
411) 

i'.n  iiel  urn  ii  n,  experiments  of,  with  Bacterium 
photometricum,  pp.  159,  208  (Bibl.  171), 
209  (Bibl.  186) 

Eperon  (Colour-blindness),  p.  208  (Bibl. 
178) 

Epicant hus,  with  Microphthalmos,  pp.  431, 
497,  Fig.  947,  p. 500,  Fig.  957.  In  families : 
with  Microphthalmos,  p.  496,  Fig.  942, 
with  Coloboma  iridis,  p.  536,  Pig.  1164 

Epilepsy,  with  Hereditary  Optic  Atrophy, 
p.  368,  Fig.  716,  p.  371,  Fig.  723,  p.  374, 
Fig.  728,  p.  385,  Fig.  757,  p.  389, 
Fig.  772,  p.  394,  Fig.  794,  p.  400,  Fig. 
822,  p.  402,  Fig.  832,  p.  408,  Fig.  851  ; 
with  Microphthalmos,  p.  498,  Fig.  950; 
with  Blue  Sclerotics,  p.  316,  Fig.  667.  In 
families:  with  Hereditary  Optic  Atrophy, 
p.  373,  Fig.  727,  p.  405,  Fig.  836,  p.  112. 
Pig.  S75,  with  'Microphthalmos,  p.  498, 
Fig.  919,  with  Retinitis  pigmentosa, 
p.  60,  Fig.  97,  p.  61,  Fig.  115,  p.  69, 
Fig.  143,  p.  88,  Fig.  221,  p.  100,  Fig.  280. 
See  also  under  Mental  Defect 

Epispadias,  with  Ectopia  lentis,  pp.  480, 
551,  Fig.  1222. 

Erdmann  (Coloboma  iridis),  p.  485  (Bibl. 
1  I  '),  p.  533,  Fig.  1154 

Erythropsia,  p.  189 
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Etmtdler,  on  Night-blindness,  pp.  4,  35 
(Bibl.  16) 

Evans  (Hereditary  Optic  Atrophy),  p.  355 
(Bibl.  109),  p.  3*73,  Fig.  726,  p.  388,  Figs. 
768,  770 

Evolution,  of  vision  and  colour  vision,  pp. 
187,  188,  192 

Ewing  (Retinitis  pigmentosa),  p.  89,  Fig. 
223 

Exophthalmic  Goitre,  with  Retinitis  pig- 
mentosa, p.  87,  Fig.  215.  In  family  with 
Retinitis  pigmentosa,  p.  83,  Fig.  186 

Exophthalmos,  in  Buphthalmos,  pp.  443, 
509-10,  Fig.  994,  p.  511,  Fig.  1003;  in 
Megalocornea,  pp.  440,  506,  Fig.  983. 
p.  507,  Fig.  985 ;  with  Hereditary  Optic 
Atrophy,  p.  397,  Fig.  808;  with  Blue 
Sclerotics,  p.  302,  Figs.  611,  612,  p.  313, 
Fig.  656 

Eye  Colour,  differing  in  two  eyes, 
p.  535,  Fig.  1161;  in  case  of  Coloboma 
iridis,  p.  533,  Fig.  1155,  p.  535,  Figs. 
1161,  1162,  p.  536,  Fig.  1162,  p.  537, 
Fig.  1172;  in  Corectopia,  p. 546,  Fig.  1195; 
inTotalColour-blindness,p.218,Fig.369, 
p.  219,  Fig.  376,  p.  220,  Fig.  378,  p.  222, 
Fig.  393,  p.  224,  Fig.  399;  in  Ectopia 
lentis,  p.  538,  Fig.  1174,  p.  542,  Fig. 
1184,  p.  543,  Fig.  1190,  p.  544,  Fig.1191, 
p.  545,  Fig.  1192,  p.  547,  Figs.  1198, 
1199,  p.  548,  Fig.  1204,  p.  549,  Fig.  1206, 
p.  551,  Fig.  1220;  in  Glaucoma,  p.  517, 
Fig.  1040;  in  Fragility  of  Bone,  p.  319, 
Fig.  680;  in  Hereditary  Optic  Atrophy, 
p.  391,  Fig.  779;  in  Microphthalmos, 
p.  497,  Fig.  947,  p.  501,  Fig.  968,  p.  503, 
Fig.  982;  in  Blue  Sclerotics,  p.  297,  Fig. 
602, pp.  298-9,  Figs.  603,  604,  pp.  307-8, 
Figs.  628,  632,  p.  309,  Fig.  636,  p.  311, 
Fig.  643,p.  312,  Fig.  647,  p.  314,  Fig.  659 

Eye,  Size  of,  pp.  425-428;  see  also  under 
Buphthalmos,  Microphthalmos,  Megalo- 
cornea 

Fabricius  (Fragility  of  Bone),  pp.  270,  290 

(Bibl.  3) 
Facial   Asymmetry,  with   Ectopia   lentis, 

pp.  480, '550,  Fig.  1211;  with  Hereditary 

Optic  Atrophy,  p.  372,  Fig.  723,  p.  383, 

Fig.  754 
Fairbank  (Blue  Sclerotics),  pp.  275,  324, 

Fig.  703 
Farquharson,  on   chrupsia,  pp.   190,   205 

(Bibl.  105) 
Favier  (Hereditary  Optic  Atrophy),  p.  356 

(Bibl.  140),  p.  405,  Fig.  840 
Fat/,  on  consanguinity   in   Deaf-Mutism, 

p.  25 
Featherstonhaugh  (Night-blindness),  p.  39 

(Bibl.  150) 
Fecht  (Ectopia  lentis),  pp.  481,  494  (Bibl. 

272),  p.  541,  Fig.  1182 
Fell,  on  growth  of  eye  in  vitro,  pp.  275,  295 

(Bibl.  145) 
Ferbers  (Buphthalmos),  p.  491  (Bibl.  198) 
rus  (Retinitis  pigmentosa),  p.  44  (Bibl. 

288,)  p.  62,  Fig.  118 
Fi  rgusson,  assistance  of,  p.  505,  Fig.  982 
Ferree,  on  colour  sensitivity  in  retinal  areas, 

pp.  151,  152,  216  (Bibl.  378),  217  (Bibl. 

389,  395),  218  (Bibl.  412) 
Fertility,   in  Hereditary  Optic   Atrophy, 
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161,  217  (Bibl.  396) 
Hast  (Blue  Sclerotics),  p.  294  (Bibl.  97), 

I'.  300,  Pig.  608 
Ilnsslrr  | Ectopia  lentis),  p. 489  (Bibl.  120), 

p.  552,  Fig.  1231 
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Haawell  (Hereditary  Optic  Atrophy),  p.  352 

(Bibl.  30),  p.  394,  Fig.  795 
Haushalter   (Hereditary   Optic    Atrophy), 

p.  354  (Bibl.  89),  p.  388,  Fig.  769 
Howard  (Fragility  of  Bone),  pp.  288,  291 

(Bibl.  38),  Plate  C,  fig.  1 
Hawkes  (Hereditary  Optic  Atrophy),  p.  353 

(Bibl.  63),  p.  375,  Figs.  731,  732 
Haxthausen  (Blue  Sclerotics),  p.  294  (Bibl. 

103),  p.  30ti,  Fig.  025 
Hay,  on  pseudo-coloboma,   p.  292  (Bibl. 

48) 
Hayes  (Glioma  retinae),  pp.  113,  116  (Bibl. 

3) 

Hai/cs,  S.  P.  (Colour-blindness),  pp.  191, 
215  (Bibl.  347),  p.  226,  Fig.  407,  p.  228, 
Fig.  408,  p.  230,  Fig.  411,  p.  258,  Fig. 
574 

Head,  shape  of ,  in  easeof  FragilityofBone, 
pp.  273, 274,  301-2,  Figs.  611, 612,  p.  303, 
Figs.  613,  614,  p.  306,  Fig.  624,  p.  307, 
Fig.  627,  p.  308,  Fig.  631,  p.  309,  Fig. 
637,  p.  310,  Fig.  638,  p.  313,  Figs.  654, 
656,  p.  315,  Fig.  663,  p.  316,  Fig.  668, 
p.  323,  Fig.  700.  Illustrated  Plates  A, 
B,  C,  E,  G,  N  and  O 

Headache*,  presence  or  absence  of ,  in  cases 
of  Hereditary  Optic  Atrophy,  pp.  337, 
342,  343,  345 ;  see  also  descriptions  of 
cases,  pp.  357-417 

Healy  (Betinitis  punctata  albescens),  p. 
46  (Bibl.  324),  p.  100,  Fig.  281 

Heart  Disease,  with  Ectopia  lentis,  Corec- 
topia  and  Myopia,  pp.  479.  480,  540, 
Fig.  1177,  p.  541,  Fig.  1180-  with  Epi- 
canthus,  p.  536,  Fig.  1164;  with  Fra- 
gility of  Bone,  p.  302,  Fig.  612;  with 
Hereditary  Optic  Atrophy,  p.  374,  Fig. 
729 ;  with  Betinitis  pigmentosa,  pp.  20, 
63,  Fig.  119;  with  Blue  Sclerotics,  p. 
299,  Fig.  604,  p.  300,  Fig.  608,  p.  307, 
Fig.  626. 

Heaton  (Fragility  of  Bone),  p.  291  (Bibl. 
41),  p.  319,  Fig.  683 

Heermann,  on  chrupsia,  pp.  190,  204  (Bibl. 
60) 

Heyner  (Colour-blindness),  pp.  192,  216 
(Bibl.  369) 

Hcinersdorjf  (Betinitis  pigmentosa),  p.  41 
(Bibl.  196),  p.  92,  Fig.  249 

Heinsberyer  (Hereditary  Optic  Atrophy), 
p.  353  (Bibl.  67),  p.  392,  Fig.  783,  p.  410, 
Fig.  860 

Helliny  (Colour-blindness),  p.  203  (Bibl. 
50),  p.  254,  Fig.  548 

Hclmholtz,  Hermann  von,  on  colour  vision, 
pp.  142,  144,  147,  215  (Bibl.  332) 

Hemiachromatopsg ,  pp.  178,  179 

Henry  (Colour-blindness),  p.  204  (Bibl. 
73) 

Hens,  Night-blindness  in,  pp.  3,  15 

Hensen  (Hereditary  Optic  Atrophy),  p.  355 
(Bibl.  Ill),  p.  402,  Fig.  830,  p.  416,  Fig. 
894 

Henzschel  (Aniridia),  pp.  271,  485  (Bibl. 
17),  p.  528,  Fig.  1113,  Plate  P,  fig.  17 

Hepburn  (Betinitis  pigmentosa),  pp.  8,  43 
(Bibl.  249) 

Heraclitus,  on  colour,  p.  127 

Herbinet  (Blue  Sclerotics),  p.  291  (Bibl. 
43),  p.  315,  Fig.  664 

Hereditary  Optic  Atrophy,  pp.  325-350; 
Bibliography,  pp.  350-357.  Pedigrees 
of,  pp.  357-423,  Plates  XLVIII-LXIII, 
Figs.  704-941.  Sex-incidence  in,  pp. 
327-330 ;  onset  of  disease  in,  pp.  330-335; 
antedating  in,  p.  335  ;  clinical  signs  and 
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symptoms  of,  pp.  335-339;  course  and 
prognosis  in,  pp.  338-343;  association  of, 
with  other  diseases,  pp.  343-345 ;  inheri- 
tance of,  pp.  345-350.  Improvement  in, 
pp.  341,  342;  see  also  in  descriptions  of 
eases,  pp.  357-423.  Heavy  infant  mor- 
tality associated  with,  pp.  339,  340, 
361,  Fig.  706,  p.  371,  Fig.  723,  p.  377, 
Fig.  736,  p.  380,  Fig.  745,  p.  382,  Fig. 
750,  p.  389,  Fig.  774,  p.  392,  Fig.  785, 
p.  394,  Fig.  793,  p.  400,  Figs.  821,  822, 
p.  403,  Fig.  833,  p.  404,  Fig.  835.  Habits 
with  regard  to  smoking  and  drinking  in, 
p.  343;  see  also  in  descriptions  of  cases, 
pp.  357-423.  Pituitary  gland  and,  p. 
344,  see  also  under  Pituitary  Fossa. 
Fertility  in,  p.  345.  Affection  of  Females 
in,  p.  349.  Congenital,  p.  350.  Post- 
mortem examination  of,  p.  423.  Influence 
of  Climacteric  on,  pp.  333,  403,  Fig.  834, 
p.  407,  Fig.  845,  p.  408,  Fig.  851,  p. 
410,  Fig.  863.  Sexual  excess  in,  p.  386, 
Fig.  762,  p.  393,  Fig.  787,  p.  409,  Fig. 
856,  p.  412,  Fig.  875,  p.  413,  Fig.  880. 
In  both  parents,  p.  362,  Fig.  708.  Ab- 
derhalden's  reactions  in,  p.  369,  Fig. 
716.  Associated  with  Albinism,  p.  391, 
Fig.  779;  with  Cataract,  p.  360,  Fig. 
705,  p.  362,  Fig.  707,  p.  369,  Fig.  717, 
p.  389,  Fig.  772,  p.  407,  Fig.  848,  p. 
408,  Fig.  851 ;  with  Cryptorchidism,  p. 
366,  Fig.  713;  with  Deafness,  p.  358, 
Fig.  704,  p.  361,  Fig.  706,  p.  390,  Fig. 
775,  p.  403,  Fig.  833;  with  Diabetes,  p. 
394,  Fig.  790,  p.  411,  Fig.  869;  with 
Epilepsy,  p.  368,  Fig.  716,  p.  371,  Fig. 
723,  p.  374,  Fig.  728,  p.  385,  Fig.  757, 
p.  389,  Fig.  772,  p.  394,  Fig.  794,  p.  402, 
Fig.  832,  p.  405,  Fig.  836,  p.  408,  Fig. 
851 ;  Exophthalmos  in,  p.  397,  Fig.  808 ; 
Hypothyroidism  with,  p.  366,  Fig.  713 ; 
Infantilism  with,  p.  360,  Fig.  705,  p. 

366,  Fig.  713;  Mental  Defect  with,  p. 
364,  Fig.  709,  p.  371,  Fig.  723,  p.  388, 
Figs.  768,  769,  p.  396,  Fig.  802,  p.  407, 
Fig.  847,  p.  408,  Fig.  851;  Nervous 
Defect  with,  p.  399,  Fig.  820,  p.  408, 
Fig.  854,  p.  414,  Fig.  887;  Pterygium 
with,  p.  404,  Fig.  836;  Persistent 
Pupillary  Membrane  with,  p.  382,  Fig. 
751 ;  Retinitis  pigmentosa  with,  p.  414, 
Fig.  884 ;  Stammering  with,  p.  382,  Fig. 
751;  Strabismus  with,  p.  363,  Fig.  708, 
p.  365,  Fig.   712,  p.   366,  Fig.  713,  p. 

367,  Fig.  716,  p.  371,  Fig.  723,  p.  395, 
Fig.  797,  p.  405,  Fig.  838,  p.  410,  Fig. 
860 ;  Vaso-motor  Instability  with,  p.  366, 
Fig.  713,  p.  372,  Fig.  724.  In  families : 
with  Glaucoma,  p.  380,  Fig.  748,  with 
Mental  Defect,  p.  360,  Fig.  705,  p.  372, 
Fig.  725,  p.  373,  Fig.  727,  with  Night- 
blindness,  p.  383,  Fig.  751,  p.  403,  Fig.  834 

Heriny,  on  accidental  colours,  pp.  142,  209 
(Bibl.  197),  213  (Bibl.  293);  (Colour- 
blindness), pp.  209  (Bibl.  205), 210  (Bibl. 
209,  210,  216),  211  (Bibl.  229,  234,  249), 
p.  220,  Fig.  379 
Hermann  (Colour-blindness),  pp.  192,  208 

(Bibl.  164) 
Hernia,  congenital,  p.  299,  Fig.  603 
Herrlinger  (Betinitis  pigmentosa),  pp.  19, 
41  (Bibl.  203),  p.  52,  Figs.  24,  25,  28,  p. 
55,  Fig.  51,  p.  56,  Fig.  61,  p.  60,  Figs. 
94,  98,  102-104,  p.  61,  Fig.  112 
Herrman  (Blue  Sclerotics),  p.  293  (Bibl.  78) 
Herrnheiser  (Aniridia),  p.  488  (Bibl.  101), 
p.  528,  Fig.  1114 


Herschel,  letter  of,  to  Dalton,  on  dichromic 

vision,  pp.  181-183,  205  (Bibl.  85) 
Hess,  on  Night-blindness,  pp.  14,  15,  44 

(Bibl.  269) ;  on  colour  vision  in  man  and 

in  animals,  pp.  152,  155,  159-162,  209 

(Bibl.  206),  210  (Bibl.   211),  214  (Bibl. 

308,  309),  215  (Bibl.  333,  334,  342,  343, 

354),  216  (Bibl.   379),  217  (Bibl.  382). 

(Colour-blindness),  pp.  211  (Bibl.  249), 

212  (Bibl.  274),  217  (Bibl.  397),  p.  220, 

Fig.  379,  p.  256,  Fig.  565,  p.  266,  Figs. 

592,  594,  595 
Hessberg  (Total  Colour-blindness),  p.  215 

(BibL  335),  p.  221,  Fig.  389 
Hesse,  on  retinal   structure,  pp.  158,  213 

(Bibl.  288) 
Hessin  (Coloboma  iridis),  p.  492  (Bibl.  207), 

p.  533,  Fig.  1155 
Hester  (Glioma  retinae),  p.  118  (Bibl.  52) 
Heterochromia     iridis,     in     family    with 

Hereditary  Optic  Atrophy,  p.  366,  Fig.  713 
Hey,    on     fungus     haematodes     (Glioma 

retinae),  p.  114 
Hicstcr  (Fragility  of  Bone),  p.  290  (Bibl. 

17),  p.  318,  Fig.  674 
Higgens   (Hereditary  Optic   Atrophy),  p. 

352  (Bibl.  16),  p.  407,  Fig.  850 
Higier  (Hereditary  Optic  Atrophy),  p.  353 

(Bibl.  52),  p.  393,  Fig.  787 
Hilbert,  on  chrupsia,  pp.  190,  209  (Bibl. 

181,   188),   211   (Bibl.  250),   214  (Bibl. 

319) ;  on  Colour-blindness,  p.  209  (Bibl. 

180) 
Hill  (Glaucoma),  p.  495  (Bibl.  289),   p. 

521,  Fig.  1069 
Hillebrand,  on  luminosity  curves,  pp.  147, 

210  (Bibl.  207) 
Himly,  on  Fragility  of  Bone  with  Hydro- 
cephalus, p.  289,  Plate  F 
Hindoos,  light  sense  in,  p.  21 
von  Hippel    (Colour-blindness),    pp.    191, 

207  (Bibl.    141),   208    (Bibl.    155);    on 

anomalies   of   the   eye,    p.    491    (Bibl. 

184) 
Hippocrates,  and  "Nyctalopia,"  p.  2 
Hird  (Coloboma  iridis),  p.  476 
Hirsch  (Hereditary  Optic  Atrophy),  p.  356 

(Bibl.  126),  p.  362,  Fig.  707 
Hirschberg,    on    chrupsia,    pp.    190,    209 

(Bibl.  189).    (Glioma  retinae),  pp.  114, 

117  (Bibl.  17,  18).    (Betinitis  pigmen- 
tosa), p.  38  (Bibl.  106) 
Hochecker  (Colour-blindness),  p.  206  (Bibl. 

Ill),  p.  253,  Fig.  538,  p.  255,  Fig.  559 
Hochsinger   (Fragility  of    Bone),    p.   292 

(Bibl.  54) 
Hocquard  (Retinitis  pigmentosa),  pp.   9, 

37  (Bibl.  89),  p.  50,  Fig.  7 
Hodgkinson  (Blue  Sclerotics),  p.  291  (Bibl. 

42),  p.  312,  Fig.  648 
Jlocfer  (Night-blindness),  p.  35  (Bibl.  15) 
Horing  (Betinitis  pigmentosa),  p.  36  (Bibl. 

49),'p.  61,  Fig.  114 
Hoffmann  (Coloboma  iridis),  p.  486  (Bibl. 

52),  p.  533,  Fig.  1148.  (Glioma  retinae), 

p.  117  (Bibl.  40),  p.  120,  Fig.  340 
Hofmann  (Blue  Sclerotics),  p.  293  (Bibl. 

79),  p.  313,  Figs.  653,  658 
Hoyq,  G.  H.  (Hereditary  Optic  Atrophy), 

p.  357  (Bibl.  151),  p.  405,  Fig.  837, p.  414, 

Fig.  886 
Hogg,  J.  (Colour-blindness),  p.  209  (Bibl. 

190,  191) 
Holland  (Glaucoma),  p.  494  (Bibl.  257), 

p.  519,  Fig.  1047 
Holloway   (Retinitis   pigmentosa),   p.   44 

(Bibl.  272),  p.  82,  Fig.  184 

73 


.->f,<; 


INDEX  TO  VOL.  II 


Holm  (Aniridia),  p.  193  (Bibl.  240),  p.  528, 

1115 
Holmes,  E.  I..,  case  of  toxic  Amblyopia  of, 

l>p.  170,  '-'us  (Bibl.  156) 
llnl wis.  l/.  i ,.  (Hereditary  Optic  Atrophy), 

p.   355   (Bibl.    100),  p.   369,    Pig.   717, 

p.  396,  Fig.  800 
Hi'lnttiiiii  (Colour-blindness),  pp.  191,  192, 

•207  (Bibl.  142),  208  (Bibl.  157),  p.  235, 

I '    .  428 
Hol    (Hereditary  Optic  Atrophy),  p.  352 

(Bibl.  22),  p.  415,  Fig.  889 
Hombre-Pirmas  (Colour-blindness),  p.  204 

(Bibl.  71) 
Honigmann,    on   colour  vision   in   birds, 

pp.  101,  217  (Bibl.  398) 
Hooke,  on  light,  p.  202  (Bibl.  18) 
H opf  (Aniridia),  p.  190  (Bibl.  148),  p.  528, 

I         1110 
Ilnrmuth  (Hereditary  Optic  Atrophy),  pp. 

170,  350,  353  (Bibl.  64),  p.  392,  Fig.  782, 

p.  407,  Fig.  849,  p.  408,  Figs.  853,  854, 

p.  409,  Figs.  855-858,  p.  410,  Figs.  859, 

861,  p.  411,  Figs.  866,  867,  p.  412,  Fig. 

878  • 
Horner  (Colour-blindness),  p.  206  (Bibl. 

117),  p.  234,  Fig.  420,  p.  265,  Fig.  589 
limner,  F.   (Megalocornea),   pp.  438,   488 

(Bibl.  102) 
Horses,  Retinitis  pigmentosa  in,  p.  21 
Hosch  (Retinitis  pigmentosa),  pp.  12,  37 

(Bibl.  90) 
llosford  (Ectopia  lentis),  p.  491  (Bibl.  193), 

p.  552,  Fig.  1229 
Houston,     on     measurement     of     colour 

sensitivity,    pp.    162,    216   (Bibl.    373, 

380),  217  (Bibl.  406) 
Hon  e  (Glaucoma),  p.  488  (Bibl.  94),  p.  518, 

Fig.  1045 
Howell  (Blue  Sclerotics),p.  295  (Bibl.  133), 

p.  313,  Fig.  654 
Hubert  (Ectopia  lentis),  p.  491  (Bibl.  176), 

p.  551,  Fig.  1218 
Huddart  (Colour-blindness),  pp.  134,  165, 

166,  203  (Bibl.  34),  p.  224,  Fig.  401 
Hudson  (Night-blindness),  p.  12  (Bibl.  224), 

p.  104,  Fig.  304 
Ilnlni  (Ectopia  lentis),  p.  484  (Bibl.  13) 
Huidiez    (Retinitis    pigmentosa),    p.    38 

(Bibl.  97),  p.  50,  Fig.  8 
lltildsrliiitskii  (Fragility  of  Bone),  p.  292 

(Bibl.  OS)' 
Hulme  (Ectopia  lentis),  p.  486  (Bibl.  46), 

p.  517,  Fig.  1198 
Hunt,  on  colour  vision,  p.  210  (Bibl.  222) 
Hunter,  l>.  (Blue  Sclerotics  and  Fragility 

of  Bone),  pp.  288,  289,  296  (Bibl.  150). 

Plates  A,  11,  1,  K,  L,  M,  O 
Hunter,    J.    (Fragilih     of    lione),    p.    291 

(Bibl.  35),  p.  319,  Fig.  679 
Hunter,  John,  operates  on  Glioma  retinae, 

pp.  113,  114 
Hutchinson,  J. ,  Nettleship  and,  pp.  x,xii- 

xv,  0.  (H credit, 'ii  v  Optic  Atrophy),  p.  351 

(Bibl.  0,   71,  p.  398,  Fig.  813,  p.    410, 

fig.  863.    (Retinitis  pigmentosa),  pp.  7, 

36  (Bibl.  54,  65-67),  38  (Bibl.  113),  42 

(Bibl.  212),  p.  84,  Fig.  191,  p.  96,  Fig.  267 
Huygens,  theory  of  light  of,  pp.  129,  131, 

202  (Bibl.  23) 
Hydrocephalus,   with    fragility  of  Bone, 

p.  289,  Plate  P.  In  families:  with  Ectopia 

h  ntis,  p.  544,  Fig.  1190,  p.  547,  Fig.  1198, 

with  Microphthalmos,  p.  497,  Fig.  946, 

witli  Night  blindness,  p.  105,  Fig.  310, 

with  Retinitis  pigmentosa,  p.  74,  Fig. 

153,  p.  75,  Fig.  158,  p.  79,  Fig.  168 


Hydrophthalmot,  see  under  Buphthalmos 
Hii/u  rmetropia,  with  Microphthalmos,  pp. 

131,   432,  433,  497,  Fig.  947,   p.    498, 

big.  949,  p.  499,  Fig.  951,  p.  5(11,  Fig. 

966 
Hypertkyrt  litsm,  with  Ectopia  lentis,  pp. 

480,  511,  Fig.  1183 
Hypopituitarism,  with  Blue  Sclerotics,  p. 

300,  Fig.  606 
Hypothyroidism,   with  Hereditary   Optic 

Atrophy,  p.  366,  Fig.  713 

Tchikawa,  on  fovea  centralis  in  Albinism, 
pp.  107,  216  (Bibl.  302).  (Hereditary 
Optic  Atrophy),  p.  355  (Bibl.  115),  p. 
422,  Fig.  932 

Idiocy,  see  under  Mental  Defect 

lit  in  jits,  or  the  Colour-blind,  p.  181 

Iiiiniiiiirn  (Hereditary  Optic  Atrophy),  p. 
355  (Bibl.  115),  p.  422,  Fig.  932 

India,  Retinitis  pigmentosa  in,  p.  21 ; 
Retinitis  punctata  albescens  in,  p.  26 

Indo-Chinese,  light  sense  in  the,  p.  21 

Infantilism,  with  Gyrate  Atrophy  of 
Choroid,  p.97,Fig.267;  with  Hereditary 
Optic  Atrophy,  p.  360,  Fig.  705,  p.  366, 
Fig.  713 

Infant  Mortality,  heavy,  in  Hereditary 
Optic  Atrophy,  pp.  339,  340,  361,  Fig. 
706,  p.  371,  Fig.  723,  p.  377,  Fig.  736, 
p.  380,  Fig.  745,  p.  382,  Fig.  750,  p.  389, 
Fig.  774,  p.  392,  Fig.  785,  p.  394,  Fig. 
793,  p.  400,  Figs.  821,  822,  p.  403,  Fig. 
833,  p.  404,  Fig.  835;  example  of,  in 
family  with  Colour-blindness,  p.  238, 
Fig.  441;  in  microphthalmia  family,  p. 
497,  Fig.  944 

Inheritance,  of  Aniridia,  pp.  471,  472;  of 
Buphthalmos,  pp.  443,  444,  446-448;  of 
Coloboma  iridis,  pp.  476,  477 ;  of  Colour- 
blindness,  pp.  196-200;  of  Total  Colour 
blindness,  pp.  172-174 ;  of  Ectopia  lentis, 
pp.  481,  482;  of  Glaucoma,  pp.  463,  464; 
of  Glioma  retinae,  p.  115;  of  Hereditary 
Optic  Atrophy,  pp.  345-350;  of  Megalo- 
cornea, p.  442 ;  of  Microphthalmos,  pp. 
437,  438;  of  Night-blindness,  pp.  29,  31, 
32,  173;  of  Retinitis  pigmentosa,  pp.  22- 
25;  of  Blue  Sclerotics  and  Fragility  of 
Bone,  pp.  270,  271,  277,  278,  283-285; 
see  also  Pedigree  Plates 

Inouye  (Hereditary  Optic  Atrophy),  p.  421, 
Fig.  922 

Intra-ocular  Pressure,  in  Megalocornea, 
p.  506,  Fig.  983,  p.  507,  Fig.  985,  p.  508, 
bigs.  980,  988,  9S9,  992;  causes  of  rise 
in,  pp.  449,  450;  safe  limits  of,  i>.  451 

Iridodonesis,  in  Megalocornea,  p.  441 

Iris,  Anomalies  in,  pp.  464-466;  sec  also 
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Murr  (Colour-blindness),  p.  207  (Bibl. 
134) 

Macgowan  (Colour-blindness),  p.  208  (Bibl. 
168) 

Macgregor  (Glioma  retinae),  p.  117  (Bibl. 
25),  p.  121,  Fig.  358 


McHardy  (Colour-blindness),  p.  208  (Bibl. 
162),  p.  252,  Fig.  525 

Machek  (Retinitis  pigmentosa),  p.  38  (Bibl. 
110),  p.  81,  Fig.  175 

Mackay,  c,  on  case  of  acquired  Colom 
blindness,    pp.    179,    212     (Bibl.    258). 
Assistance  of,  p.  504,  Fig.  982 

MrKn  (Retinitis  pigmentosa),  pp.  12,  13, 
45  (Bibl.  293) 

Mr  Ki  ml  rick  (Colour-blindness),  p.  206 
(Bibl.  116) 

Mackenzie,  on  chrupsia,  pp.  190,  204  (Bibl. 
71);  on  treatment  of  Glaucoma,  p.  151 

McLearn,  assistance  of,  p.  200 

McMillan  (Anophthalmos),  p.  493  (Bibl. 
'J  II),  p.  502,  Fig.  982 

Macnamara  (Retinitis  pigmentosa),  p.  40 
(Bibl.  106) 

MacNicol,  assistance  of,  pp.  504-5,  Fig. 
982 

Maes  (Night-blindness),  p.  Ill,  Figs.  330, 
331.  (Retinitis  pigmentosa),  pp.  12,  36 
(Bibl.  43),  p.  50,  Fig.  11,  p.  55,  Fig.  ■',:,, 
p.  57,  Figs.  68,  71,  p.  59,  Fig.  88 

Magers  (Hereditary  Optic  Atrophy),  p.  353 
(Bibl.  60),  p.  416,  Fig.  893 

Maghy  (Glioma  retinae),  p.  118  (Bibl.  56) 

Magitot,  on  the  development  of  the  retina, 
p.  44  (Bibl.  2701 

Magni  (Glaucoma),  pp.  452,  453 

Magnus  (Colour-blindness),  p.  206  (Bibl. 
121,  122),  p.  245,  Figs.  459,  460,  p.  246, 
Figs.  461-463,  p.  253,  Figs.  539-541, 
p.  254,  Fig.  550.  (Total Colour-blindness), 
pp.  169,  207  (Bibl.  143),  p.  223,  Fig.  395. 
Microphthalmos,  p.  487  (Bibl.  90), 
p.  500,  Fig.  964.  On  unilateral  Nighi 
blindness,  pp.  11,  39  (Bibl.  143).  (lie- 
tinitis  pigmentosa),  pp.  38  (Bibl.   123), 

39  (Bibl.   133,   142),  p.   82,    Fig.    181, 
p.  90,  Fig.  232,  p.  103,  Fig.  295 

Magnusson,  on  Betinitis  pigmentosa  in 
Dogs,  pp.  21,  44  (Bibl.  276) , p.  83,  Fig.  185 

Maker  (Glioma  retinae),  p.  117  (Bibl.  34), 
p.  122,  Fig.  362 

Main  (Fragility  of  Bone),  p.  294  (Bibl.  99) 

Maitrrjcan,  on  Nyctalopia,  pp.  4,  35  (Bibl. 

17)' 
Miilai/x,  light  sense  in,  p.  21 
Mallardi  (Blue  Sclerotics),  p.  294  (Bibl. 

L13) 
Mann  (Buphthalmos),  p.  511,  Fig.  1000. 

On  Coloboma  iridis,  p.  468.  (Hereditan 

Optic  Atrophy),  p.  357  (Bibl.  152) ,  p.  414, 

Fig.  884 
Ma  n  n  ha  nit  (Retinitis  pigmentosa),  p.  36 

(Bibl.  62) 
Ma  axilla  (Hereditary  Optic  Atrophy),  p.  356 

(Bibl.  134),  p.  396,  Fig.  799 
Mam,  on  Albinism,  pp.  167,  206  (Bibl. 

123);  on  anomalies  of  the  eye,  p.   486 

(Bibl.  60) 
Marconi  (Blue  Sclerotics),  p.  293  (Bibl.  91) 
Markoir  (Glaucoma),   pp.   452,  454,  455, 

489  (Bibl.  137) 
Marlow  (Ectopia  lentis),  p.  490  (Bibl.  161), 

p.    550,    Fig.    1217.    On    Retinitis   pig 

mentosa  without  Night-blindness,  pp.  7, 

40  (Bibl.  178) 

Marshall   (Glioma  retinae),  pp.  114,  117 

(Bibl.  30),  p.  123,  Fig.  299 
\liniiii    (Microphthalmos),   pp.   437,   488 

(Bibl.  97),  p.  497,  Fig.  917 
Masuda  (Hereditary  Optic  Atrophy),  p. 423, 

Fig.  935 
Maternal    Imp)  rssiini,    example    of    defect 

attributed  to,  p.  223,  Fig.  :;'.I7 


Mathii  a  (Hereditary  Optic  Atrophy),  p.  353 
(Bibl.  60).  p.  404,  Fig.  836 

MaUuoka  (Fragility of  Bone),  p.  292  (Bibl. 
55),  p.  321,  Fig.  690 

Mamie  (Retinitis  pigmentosa),  p.  83,  Fig. 
186 

Maunoir  (Glioma  retinae),  p.  116  (Bibl.  7) 

\laul  hnrr.  on  Buphthalmos  and  Glaucoma, 
p.  443.  (Choroideremia),  pp.  6,  27,  37 
(Bibl.  78),  p.  102,  Fig.  287 

Mail  (Colour-blindness),  p.  211  (Bibl.  323) 

Mayerhausen  (Microphthalmos),  p.  4s7 
(Bibl.  77),  p.  499,  Fig.  956 

Maynard  (Coloboma  iridis),  p.  489  (Bibl. 
132 1,  p.  536,  Fig.  1166 

Mayou  (Glioma  retinae),  p.  lis  (Bibl.  46). 
(Retinitis  pigmentosa),  pp.  15,  45  (Bibl. 
305,  309),  p.  56,  Fig.  64 

Medical  Research  Council,  assistance  of, 
p.  183 

Megalocornea,  pp.  425-428,  438-442.  Bibli- 
ography,  pp.  483-495.  Pedigrees  of,  pp. 
506-509,  Plate  LXVI,  Figs.  983-992; 
illustiated,  Plate  T,  fig.  2.  Buph- 
thalmos and,  pp.  438,  439,  442,  413, 
447.  Size  of  cornea  in,  pp.  440,  506-7, 
Figs.  983,  984,  985,  p.  508,  Figs.  985, 
986,  987,  989,  p.  50'.),  Figs.  990,  991; 
depth  of  anterior  chamber  in,  pp.  440, 
441,  506,  Fig.  983.  p.  507,  Fig.  985, 
p.  508,  Figs.  986,  988,  989,  p.  509,  Fig. 
990;  Exophthalmos  in,  pp.  440,  506,  Fig. 
983,  p.  507,  Fig.  985;  Characteristics  of 
eye  in,  p.  440;  vision  in,  pp.  440,  441, 
508,  Figs.  985,  986,  988,  989,  p.  509,  Fig. 
990;  sex-incidence  of,  p.  440;  cases  in 
women,  pp.  440,  442;  inheritance  of, 
p.  442.  Defects  associated  with,  pp.  441, 
442;  Cataract  with,  pp.  439,  440,  441, 
506-7,  Fig. 983,  pp.  507-8,  Figs. 985, 989; 
Ectopia  lentis  with,  pp.  480,  507,  Fig. 
983;  Glaucoma  with,  pp.  506-7,  Fig.  983  ; 
Persistent  Pupillary  Membrane  with, 
p.  509,  Fig.  990 

Meissner,  on  endocrinal  insulliciency,  pp. 
287,  291  (Bibl.  114) 

Mellinger  (Retinitis  pigmentosa),  p.  40 
(Bibl.  156),  p.  58,  Fig.  78 

Mental  Defect,  associated  with  Aniridia, 
pp.  469,  526,  Figs.  1098,  1099,  p.  532, 
Fig.  1140;  with  Coloboma  iridis,  pp.  476, 
525,  Fig.  1097,  p.  535,  Fig.  1101;  with 
Colour-blindness,  p.  252,  Fig.  522;  with 
Total  Colour-blindness,  pp.  222,  223, 
Fig.  393;  with  Ectopia  lentis,  pp.  ISO, 
511,  Fig.  1183,  p.  542,  Fig.  1186,  p.  543, 
Fig.  1190,  p.  544,  Fig.  1191,  p.  545.  Figs. 
1191,  1192,  p.  547,  Fig.  1201;  with 
Glaucoma,  p.  521,  Fig.  1069,  p.  524,  Fig. 
1088;  with  Hereditary  Optic  Atrophy, 
p.  364,  Fig.  709,  p.  371,  Fig.  723,  p.  388, 
Figs.  70s,  709,  p.  396,  Fig.  802,  p.  402, 
Fig.  832,  p.  407,  Fig.  847,  p.  408,  Fig. 
851 ;  with  Microphthalmos,  pp.  431,  432, 
435,  436,498,  Figs.  94s, 951,  pp.  503-550, 
Fig.  982,  see  also  Plate  R,  fig.  2;  with 
Retinitis  pigmentosa,  pp.  17,  18,  19,23, 
51,  Figs.  18,  19,  20,  p.  52,  Figs.  21,  22, 
23,  26,  28,  p.  53,  Fig.  29,  p.  59,  Figs.  91, 
92,  p.  60,  Figs.  93,  94,  pp.  65-6,  Figs. 
134,  135,  136,  p.  72,  Fig.  150,  p.  78,  Fig. 
166,  p.  79,  Figs.  168,  169,  p.  87,  Fig.  215, 
p.  88,  Figs.  215,  217;  with  Betinitis 
pigmentosa  and  Deafness,  p.  51,  Figs. 
18,  20;  with  Retinitis  pigmentosa,  Deaf- 
mutism  ami  Polydaotylism,  p.  52,  Fig. 
24;  with  Retinitis  pigmentosa  and  Poly- 
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dactylism,  p.  60,  Fig.  96,  p.  61,  Fig.  114; 
with  Blue  Scleroses,  p.  308,  Fig.  630, 
p.  310,  Fig.  640.  Cases  of  Mental  Defect 
in  unaffected  members  of  pedigrees 
should  be  sought  for  by  examination  of 
thePedigree  Plates,  and  in  the  description 
of  family  histories 

Merrill  (Retinitis  pigmentosa),  p.  102,  Fig. 
289 

Merzbacher,    on    heredity,    p.    215   (Bibl. 
336) 

Meyer-Biemsloh    (Hereditary   Optic   Atro- 
phy), p.  356  (Bibl.  135),  p.  366,  Fig.  716 

Mice,  colour  vision  in,  p.  160 

Microphthalmos,  pp.  425-428.  Hereditary, 
pp.  428-438.  Bibliography,  pp.  483-495. 
Pedigrees  of,  pp.  495-505,  Plates  LXIV- 
LXVI,  Figs.  942-982 ;  illustrated,  Plate 
Q,  figs.  1-4,  Plate  R,  fig.  2;  corneal 
measurements  in,  pp.  428,  429 ;  des- 
cription of  eye  in,  pp.  429,  430,  432; 
vision  in,  pp.  429,  430,  436.  Asymmetry 
in,  pp.  434-436;  palpebral  fissures,  and 
Orbits  in,  p.  435.  Sex-incidence  in,  pp. 
436,  437;  inheritance  of,  pp.  437-8; 
absence  of  cyst  formation  in,  p.  433 ; 
defects  associated  with,  pp.  430-433; 
Albinism  with,  pp.  431,  496,  Fig.  942; 
Aniridia  with,  pp.  431,  432,  469,  496, 
Fig.  943,  p.  500,  Fig.  962,  p.  501,  Figs 
968,  970,  972,  p.  526,  Fig.  1099,  p.  527, 
Fig.  1106,  p.  528,  Figs.  1115,  1116; 
Anophthalmos  with,  pp.  429-431,  434, 
435;  Aphakia  with,  pp.  431,  501,  Fig. 
968;  Aplasia  iridis  with,  pp.  431,  531, 
Fig.  1134;  Cataract  with,  pp.  431-434, 
495-6,  Fig.  942,  p.  497,  Figs.  945,  946, 
p.  498,  Figs.  948,  949,  p.  499,  Figs.  954- 
956,  p.  500,  Figs.  960,  963,  p.  501,  Figs. 

967,  970-972,  p.  502,  Figs.  975,  977, 
p.  533,  Fig.  1149,  p.  534,  Fig.  1158; 
Colobomata  of  Iris  or  Choroid  with, 
pp.  431,  432,  434,  476,  496,  Fig.  943, 
p.  497,  Fig.  946,  p.  499,  Fig.  955,  p.  500, 
Fig.  958,  p.  501,  Fig.  967,  p.  502,  Fig. 
974,  p.  503,  Fig.  982,  p.  533,  Fig.  1149, 
p.  534,  Fig.  1158,  p.  535,  Fig.  1161, 
p.  537,  Fig.  1170,  also  p.  65,  Fig.  133;  . 
Coloboma  lentis  with,  p.  431 ;  Corectopia 
with,  pp.  431,  432,  434,  495-6,  Fig.  942, 
p.  498,  Fig.  948,  p.  499,  Fig.  956,  p.  500, 
Figs.  958,  959,  962,  p.  501,  Fig.  968; 
Corneal  defects  with,  pp.  431,  432,  497, 
Fig.  946,  p.  501,  Figs.  968-970,  p.  502, 
Fig. 973 ;  Ectopialentis with,  pp.  431,496, 
Fig.  942,  p.  527,  Fig.  1106,  p.  532,  Fig. 
1134;  Epicanthus  with, pp. 431, 497, Fig. 
947,p.  500,Fig.957;  Glaucoma  with, pp. 

431,  433,  495-6,  Fig.  942, p. 498,  Fig. 949, 
p.  502,  Fig  976,  see  also  under  Glaucoma; 
Hypermetropia  with,  pp.  431,  497,  Fig. 
947,  p.  498,  Fig.  949,  p.  499,  Fig.  951, 
p.  501,  Fig.  966;  Myopia  with,  pp.  431, 

432,  433,  495-6,  Fig.  942,  p.  501,  Fig. 

968,  also  p.  65,  Fig.  133;  Opaque  Nerve 
Fibres  in  fundi  with,  pp.  431,  434; 
remnant  of  Hyaloid  Artery  seen  with, 
pp.  431,  498,  Fig.  949;  Persistent 
Pupillary  Membrane  with,  pp.  431,  496, 
Fig.  942,  p.  497,  Fig.  947;  Ptosis  with, 
pp.  431,  432,  496,  Fig.  942,  p.  497,  Fig. 
944,  p.  499,  Fig.  956;  Retinitis  pigmen- 
tosa with,  p.  431;  Blue  Sclerotics  with, 
pp.  271,  431,  500,  Fig.  959 ;  Strabismus 
with,  pp.  431,  432,  434,  495-6,  Fig.  942, 
p.  498,  Fig.  948,  p.  500,  Figs.  960,  963, 
p.    501,    Figs.   966,    968;    Hare-lip   or 


Cleft  Palate  with,  pp.  430,  431,  502, 
Fig.  974;  Mental  Defect  with,  pp.  431, 
432,  435,  436,  498,  Figs.  948,  951, 
p.  503,  Fig.  982;  dental  and  palatal 
anomalies  with,  pp.  430-432,  498,  Figs. 
948,  949,  p.  501,  Fig.  972;  anomaly  of 
skull  with,  pp.  431,  497,  Fig.  946,  p. 
502,  Fig.  975;  Deafness  with,  pp.  431, 
432,  496,  Fig.  943,  p.  499,  Fig.  955; 
Talipes  with,  pp.  431,  496,  Fig.  943 

Middle/more  (Glioma  retinae),  p.  116 
(Bibl.  11) 

Migraine,  in  Hereditary  Optic  Atrophy, 
pp.  337,  342,  343,  345,  369,  Fig.  717 

Miles  (Ectopia  lentis),  p.  489  (Bibl.  128), 
p.  547,  Fig.  1202 

Milne  (Fragility  of  Bone),  p.  289,  Plates 
J,  N 

Mingazzini  (Hereditary  Optic  Atrophy), 
p.  354  (Bibl.  78),  p.  398,  Fig.  812,  p.  414, 
Fig.  885 

Mixsell  (Fragility  of  Bone),  p.  293  (Bibl. 
86) 

Mohr  (Aniridia),  p.  489  (Bibl.  123),  p.  527, 
Fig.  1110,  Plate  S,  fig.  4  (Retinitis  pig- 
mentosa), pp.  11,  46  (Bibl.  326) 

Moigno,  on  accidental  colours,  p.  206 
(Bibl.  110) 

Moissonnier  (Aniridia),  p.  490  (Bibl.  162), 
p.  526,  Fig.  1098 

Moon  (Retinitis  pigmentosa),  p.  36  (Bibl. 
55) 

Mooren  (Glaucoma),  p.  486  (Bibl.  49a), 
p.  516,  Fig.  1032  (Hereditary  Optic 
Atrophy),  p.  352  (Bibl.  17),  p.  379,  Fig. 
741,  p.  397,  Fig.  807,  p.  408,  Fig.  852, 
p.  416,  Fig.  895;  (Retinitis  pigmentosa), 
pp.  11,  35  (Bibl.  40),  36  (Bibl.  47,  59), 
37  (Bibl.  85),  38  (Bibl.  114),  p.  51,  Fig. 
15,  p.  55,  Figs.  56-58,  p.  60,  Fig.  101, 
p.  86,  Fig.  210;  (Retinitis  punctata 
albescens),  pp.  6,  25 

Morano  (Microphthalmos),  p.  488  (Bibl. 
95),  p.  502,  Fig.  979 

Morant,  on  asymmetry  in  orbital  measure- 
ment, p.  435 ;  on  anomaly  in  size  of 
orbit,  p.  498,  Fig.  949 

Morax  (Blue  Sclerotics),  p.  295  (Bibl.  123), 
p.  311,  Fig.  645 

Morcau  (Fragility  of  Bone),  p.  291  (Bibl. 
30),  p.  320,  Fig.  688 

Morlet  (Hereditary  Optic  Atrophy),  p.  355 
(Bibl.  120),  p.  375,  Fig.  730 

Morrow  (Ectopia  lentis),  p.  554,  Fig.  1248 

Morton  (Choroideremia),  p.  39  (Bibl.  134). 
(Ectopia  lentis),  pp.  481,  487  (Bibl.  68), 
p.  550,  Fig.  1216.  (Night-blindness), 
p.  40  (Bibl.  175),  p.  1-07,  Fig.  320 

Mottram,  on  colour  vision,  p.  217  (Bibl. 
383) 

Mouchot  (Retinitis  pigmentosa),  p.  36 
(Bibl.  63),  p.  102,  Fig.  288,  p.  103,  Figs. 
293,  294 

Miieke  (Retinitis  pigmentosa),  pp.  6,  46 
(Bibl.  327),  p.  86,  Fig.  212 

Miigge  (Hereditary  Optic  Atrophy),  p.  354 
(Bibl.  90,  93),  p.  371,  Fig.  722,  p.  376, 
Fig.  735,  p.  387,  Fig.  766,  p.  417,  Fig. 
905 

Miillcr  (Hereditary  Optic  Atrophy),  p.  352 
(Bibl.  41),  p.  397,  Fig.  805 

Mulatto,  Retinitis  pigmentosa  in,  p.  21 

Mules  (Ectopia  lentis),  p.  487  (Bibl.  80), 
p.  551,  Fig.  1221.  (Glaucoma),  p.  487 
(Bibl.  80),  p.  516,  Fig.  1031 

Muller-Kannberg (Glaucoma),  p.  488  (Bibl. 
117),  p.  520,  Fig.  1065 


Muralt  (Buphthalmos),  p.  486  (Bibl.  51), 

p.  509,  Fig.  994,  p.  511,  Fig.  1003,  p. 

512,  Fig.  1009.    (Megalocornea),  p.  508, 

Fig.  988 
Muscular    Dystrophy,    with    Fragility   of 

Bone,  p.  321,  Fig!  692 
MusicalEar,  and  Colour-blindness,  pp.  195, 

227,  Fig.  407,  p.  239,  Fig.  441,  p.  248, 
Fig.  494,  p.  251,  Fig.  510 

Mi/eni,  on  colour  perception,  p.  214  (Bibl. 
324) 

Myopia,  with  Choroideremia,  p.  62,  Fig. 
119,  p.  93,  Fig.  253,  p.  96,  Fig.  263, 
p.  102,  Fig.  287 ;  with  Coloboma  of  Optic 
Nerve  and  Microphthalmos,  p.  65,  Fig. 
133;  with  Colour-blindness,  p.  240,  Fig. 
442,  p.  244,  Fig.  452;  with  Ectopia 
lentis,  p.  541,  Fig.  1183,  p.  551,  Fig. 
1220,  p.  552,  Fig.  1224;  with  Ectopia 
lentis  and  Heart  Disease,  p.  541,  Fig. 
1180;  with  Ectopia  lentis,  Corectopia, 
and  Heart  Disease,  pp.  479,  540,  Fig. 
1177;  with  Gyrate  Atrophy  of  Choroid, 
p.  96,  Fig.  266;  with  Microphthalmos, 
pp.  431,  432,  433,  495-6,  Fig.  942,  p. 
501,  Fig.  968,  also  p.  65,  Fig.  133;  with 
Night-blindness,  pp.  29,  32,  62-3,  Fig. 
119,  p.  104,  Fig.  301,  p.  105,  Figs.  307, 
311,  p.  106,  Fig.  313,  pp.  107-111,  Figs. 
318-323,  325-328,  331,  332;  with 
Retinitis  pigmentosa,  p.  48,  Fig.  1b, 
p.  54,  Fig.  42,  p.  55,  Fig.  53,  p.  56,  Fig. 
61,  p.  57,  Fig.  69,  p.  59,  Fig.  86,  p.  60, 
Figs.  94,  98,  103,  p.  63,  Fig.  128,  p.  66, 
Fig.  136,  p.  68,  Figs.  140,  141,  p.  69, 
Fig.  142,  p.  73,  Fig.  149,  p.  74,  Fig.  154, 
p.  77,  Figs.  162,  164,  p.  79,  Figs.  167, 
169,  p.  81,  Figs.  175,  176,  p.  84,  Figs. 
189,   190,  p.  85,  Fig.  203,  p.   89,   Fig. 

228,  p.  92,  Fig.  249;  with  Retinitis 
punctata  albescens,  p.  97,  Fig.  269,  p. 
100,  Fig.  280,  p.  101,  Fig.  283;  with 
Blue  Sclerotics,  p.  302,  Fig.  612 

Nabours  (Colour-blindness),  p.  218  (Bibl. 
417),  p.  240,  Fig.  443 

Nagel,  on  colour  vision  in  animals,  pp. 
162,  214  (Bibl.  311);  on  the  effect  of 
santonin  in  Deuteranopia,  pp.  189,  190, 
212  (Bibl.  277),  214  (Bibl.  325) ;  (Colour- 
blindness), p.  214  (Bibl.  310),  p.  242. 
Fig.  447,  p.  254,  Figs.  551,  552,  p.  257, 
Fig.  571;  (Total  Colour-blindness),  p. 
212  (Bibl.  276) 

Nakamura,  B.  (Hereditary  Optic  Atrophy), 
p.  422,  Fig.  928 

Nakamura,  T.  (Hereditary  Optic  Atrophy), 
p.  420,  Fig.  913 

Nanavati  (Blue  Sclerotics),  p.  296  (Bibl. 
147),  p.  315,  Fig.  662 

Nasse,  law  of  inheritance  of,  p.  29 

Nayar  (Glaucoma),  p.  495  (Bibl.  294),  p. 
521,  Fig.  1068 

Negro,  light  sense  in  the,  p.  21 ;  Retinitis 
pigmentosa  in,  pp.  20,  21,  64,  Fig.  131 

Ncovin  (Colour-blindness),  p.  202  (Bibl. 
24) 

Nervousness,  with  Ectopia  lentis,  pp.  480, 
541,  Fig.  1183,  p.  546,  Fig.  1194;  with 
Hereditary  Optic  Atrophy,  pp.  414-15, 
Fig.  887. 

Nervous  System,  disease  of,  with  Retinitis 
pigmentosa,  p.  52,  Fig.  26,  p.  54,  Fig. 
48 

Nettleship,  Appreciation  of,  pp.  v-vi. 
Biographical  note  on,  pp.  ix-xv.  Portrait 
of,  Frontispiece.    Work  of,   on   colour 
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vision  in  Albinos,  pp.  153,  216  (Bibl. 
364);  on  fovea  centralis  in  Albinos,  pp. 
167,  213  (Bibl.  301);  on  Total  Colour- 
blindness, pp.  164-166,  •-'07  (Bibl.  144), 
209  (Bibl.  198),  215  (Bibl.  337);  on 
Colon,  blindness,  pp.  184,  199,  200,  213 
(Bibl.  302),  211  (Bibl.  326),  215  (Bibl. 
355),  216  (Bibl.  367,  370) ;  on  Glaucoma, 
pp.  1.-.2,  l.ss  (Bibl.  '.is),  mo  (Bibl.  174), 
I'.U  (Bibl.  191);  on  Hereditary  Optic 
Atrophy,  pp.  349,  350,  354  (Bibl.  70,  85), 
35.-)  (Bibl.  97,  98);  on  Night-blindness, 
pp.  5,  29,  30,  31,  39  (Bibl.  151),  13 
(Bibl.  243,  251),  11  (Bibl.  263,  282);  on 
Retinitis  pigmentosa  and  allied  Discuses, 
pp.  1,  6,  8,  9,  10,  13,  19,  20,  26,  2V,  38 
(Bibl.  99),  40  (Bibl.  152,  157),  43  (Bibl. 
238,  251),  44  (Bibl.  263),  45  (Bibl.  299). 
lVdigrees  due  to  (Total  Colour-blind 
ness),  p.  2is,  Pigs.  368-370,  p.  219, 
Figs.  371-373,  p.  221,  Figs.  386,  3ss, 
p.  222,  Figs.  390,  392,  393,  p.  225,  Fig. 
404;  (Colour-blindness),  p.  225,  Fig.  406, 
p.  226,  Fig.  Ki7,  p.  229,  Fig.  109,  p.  230, 
Fig.  411,  p.  232,  Fig.  415,  p.  234,  Figs. 
421,  423,  p.  235,  Fig.  430,  p.  236,  Figs. 
433,  434,  p.  237,  Fig.  439,  p.  238,  Figs. 
440,  441,  p.  245,  Fig.  453,  p.  248,  Fig. 
494,  p.  249,  Fig.  498,  p.  252,  Figs.  529, 
530,  p.  255,  Fig.  558,  p.  256,  Figs.  567, 
568,  569,  p.  265,  Fig.  590;  (Glaucoma), 
p.  516,  Fig.  1035,  p.  517,  Fig.  1041 ; 
(Hereditary  Optic  Atrophy),  p.  374,  Fig. 
729,  p.  377,  Fig.  736,  p.  380,  Figs.  745, 
746,  p.  392,  Figs.  781,  784,  785,  786, 
p.  393,  Fig.  790,  p.  399,  Fig.  818,  p.  411, 
Figs.  868,  871,  p.  412,  Figs.  872,  875; 
(Congenital  Night-blindness),  p.  105, 
Fig.  312,  p.  106,  Fig.  317,  p.  107, Figs.  319, 
320,  p.  110,  Figs.  323,  324,  p.  Ill,  Fig. 
327;  (Ketinitis  pigmentosa  and  allied 
Diseases),  p.  48,  Figs,  l.v,  1b,  p.  49, 
Fig.  5,  p.  51,  Figs.  17,  19,  20,  p.  52, 
Figs.  21,  22,  27,  p.  53,  Figs.  30,  32,  35, 
p.  54,  Figs.  40,  47,  p.  55,  Fig.  52,  p.  56, 
Figs.  63,  66,  p.  57,  Fig.  67,  p.  59,  Figs. 
84,  87,  p.  60,  Fig.  100,  p.  63,  Figs.  120, 
123,  p.  87,  Fig.  215,  p.  89,  Figs.  224, 
225,  227.  p.  98,  Fig.  274,  p.  99,  Figs.  275, 
276,  p.  100,  Fig.  278 
Veuburger  (Glaucoma),  pp.  454,  488  (Bibl. 

US) 

Xnifrer  (Glaucoma),  pp.  452, 454,  492  (Bibl. 
211).  (Ketinitis  pigmentosa),  p.  40  (Bibl. 
176),  p.  83,  Fig.  187,  p.  88,  Fig.  218 

Newman  (Night-blindness),  pp.  6,  45  (Bibl. 
300),  p.  109,  Fig.  321 

Newton,  Isaac,  on  colour  and  on  lumino- 
sity, pp.  129-133,  139,  143,  202  (Bibl. 
19,  20,  26) 

Newton,  ]!.  I',.  (Glioma  retinae),  p.  117 
(Bibl.  35),  p.  120,  Fig.  339 

Nicati  (Colour-blindness), p.  207  (Bibl.  134) 

Nicholl  (Colour-blindness),  p.  203  (Bibl. 
15,  17),  p.  230,  Fig.  412,  p.  258,  Fig.  571; 

Nichols  (Fragility  of  Bone),  p.  291  (Bibl. 
47) 

Nicolai  (Hereditary  Optic  Atrophy),  p.  3->2 
(Bibl.  34),  p    U0,  Fig.  862 

Niemetschek  (Colour-blindness),  pp.  192, 
205  (Bibl.  97),  p.  247,  Fig.  480 

Night-blindness,  Congenital  Stationary, 
pp.  1,  4,  5,  6,  29-33.  Bibliography, 
pp.  34  15.  Pedigrees  of,  pp.  104-111, 
Plates  XX11I-XXV,  Figs.  300-332;  sex- 
limited  type  of  disease,  Figs.  3is  332; 
incidence  of,  pp.  29,  31 ;  inheritance 


of,  pp.  29,  199;  colour  vision  in  cases 
of,  p.  101,  Figs.  301,  302,  p.  105,  Figs. 
308,  309,  p.  106,  Fig.  316,  p.  107,  Fig. 
318,  p.  108,  Fig.  320,  p.  1  10,  Figs.  323, 
325,  p.  Ill,  Figs.  326,  327;  light  sense 
in,  p.  104,  Figs.  300,  302,  303,  p.  105, 
Figs.  306,  30(1,  p.  lO.S,  Fig.  320,  p.  110, 
Fig.  325,  p.  Ill,  Fig.  327;  myopia  with, 
pp.  29,  62-3,  Fig.  119,  p.  101,  Fig.  301, 
p.  105,  Figs.  307,  311,  p.  106,  Fig.  313, 
pp.  107-111,  Figs  318-323,325  328,331, 
332;  Glaucoma  with,  p.  107,  Fig.  317; 
Strabismus  with,  p.  108,  Fig.  320,  p.  109, 
Fig.  321,  p.  Ill,  Fig.  320;  Nystagmus 
with,  p.  101,  Fig.  302,  p.  107,  Fig.  319, 
)).  108,  Fig.  320,  p.  110,  Figs.  323,  325, 
p.  Ill,  Figs.  326,  331;  mental  defect 
with,  p.  110,  Fig.  323.  In  families:  with 
Retinitis  pigmentosa  and  Choroideremia, 
pp.  62-3,  F'ig.  119,  with  mental  defect, 
p.  107,  Fig.  319,  p.  108,  Fig.  320 

Night-blindness,  symptoms  of,  pp.  2,  3,  4, 
5;  in  Retinitis  pigmentosa  and  allied 
Diseases,  pp.  7,  14,  15,  20.  Hereditary, 
transient,  p.  102,  Fig.  291.  In  family: 
with  Hereditary  Optic  Atrophy,  p.  383, 
Fig.  751,  p.  403,  Fig.  834 

Nisizaki  (Hereditary  Optic  Atrophy),  p.  421, 
Fig.  917 

Nisse  (Haemophilia),  p.  356  (Bibl.  143) 

Noel  (Colour-blindness),  p.  204  (Bibl.  so) 

Nolden  (Retinitis  pigmentosa),  p.  37  (Bibl. 
94),  p.  53,  Fig.  33,  p.  86,  Fig.  208 

Nolte  (Glaucoma),  p.  489  (Bibl.  128a),  p. 
520,  Fig.  1066.  (Retinitis  pigmentosa), 
p.  88,  Fig.  217 

Norris  (Hereditary  Optic  Atrophy),  p.  352 
(Bibl.  23),  p.  381,  Fig.  750,  p.  413,  Fig. 
881 

Nougaret,  Night-blind  family,  pp.  5,  29, 
31,  106-7,  Fig.  317 

Noyes,  on  bi-temporal  hemiachromatopsy, 
pp.  178,  208  (Bibl.  169) 

Nunneley  (Aniridia),  p.  486  (Bibl.  62),  p. 
531,  Fig.  1134.  (Microphthalmos),  p. 
486  (Bibl.  44),  p.  500,  Fig.  962 

Oakley  (Retinitis  pigmentosa),  pp.  18,  40 

(Bibl.  159),  p.  59,  Fig.  86,  p.  61,  Fig. 

107,  p.  63,  Fig.  128 
O'Connor  (Glioma  retinae),  p.  118  (Bibl. 

55) 
Oeller  (Retinitis  pigmentosa),  p.  38  (Bibl. 

107) 
in/Uric  (Hereditary  Optic  Atrophy),  p.  353 

(Bibl.  50),  p.  389,  Fig.  774 
Oguchi,  Night-blindness  described  by,  pp. 
'156,  218  (Bibl.  424);  (Choroideremia), 

pp.  27,  44  (Bibl.  283),  p.  94,  Fig.  258, 

p.  95,  Figs.  259,  261 ;  (Hereditary  Optic 

Atrophy),  p.  422,  Fig.  931 
Okazaki   (Hereditary  Optic   Atrophy),  p. 

421,  Fig.  920 
Oliver,  C.  A.  (Hereditary  Optic  Atrophy), 

p.  352  (Bibl.  42) 
Oliver,   G.   II.  (Retinitis  pigmentosa),  p. 

15  (Bibl.  294,  295),  p.  56,  Fig.  60 
i  ilhiinn.- -(Hereditary  Optic  Atroph\  )  p      :t 

(Bibl.    130),   p.   365,  Fig.  712,'  p.  366, 

Fig.  714,  p.  376,  Fig.  733 
Onisi  (Hereditary  Optic  Atrophy),  p.  423, 

Fig.  937 
Onset  of  Disease,  age  of,  see  under  Age  of 

Onset  of  Disease 
Ophthalmological  Society  of  U.K.,  founda- 
tion of,  p.  xi 
Ophthalmoplegia,  with  Retinitis  pigmen- 


tosa, p.  102,  Fig.  288.    See  also  under 

Ptosis  and  under  Strabismus 
Optic  Atrophy,  and  colour  vision,  pp.  174, 

175,  176 
Optic    Discs,    anomaly   of,    with    Ectopia 

lentis,  pp.  480,  550,  Fig.  1215,  p.  551, 

Fig.  1222 
Optic  Nerve,  and  Colour-blindness,  p.  180; 

appearance    of,     in    Hereditary    Optic 

Atrophy,  pp.  337-339 
Orbits,  in  Anophthalmos,  p.  500,  Fig.  957. 

Asymmetry  of,  p.  435.   Size  of,  in  cases 

of  Microphthalmos,   pp.  435,  436,    198, 

Fig.  949,  pp.  503  4,  Fig.  982 
Ormerod  (Fragility  of  Bone),  p.  290  (Bibl. 

18),  p.  317,  Fig.  673.    Plate  G 
Ormond  (Ketinitis  pigmentosa),  p.  44  (Bibl. 

271) 
Ostz  .-.-/.•  in  sis  u::ji<  i  /    tn  see  under  /  ngikty 

of  Bone 
Osteomalacia,  with  Retinitis  pigmentosa, 

p.  82,  Fig.  179 
Ostheimer  (Fragility  of  Bone),  p.  293  (Bibl. 

75) 
Ourgaud  (Coloboma  iridis),  p.  493  (Bibl. 

249),  p.  537,  Fig.  1173 
Ovelgiin,  on  Night-blindness,   p.   4.    (Re- 
tinitis pigmentosa),  p.  35  (Bibl.  19),  p. 

102,  Fig.  292 
Owen,  on  Retinitis  pigmentosa  in  America, 

p.  20.  (Glioma  retinae),  p.  117  (Bibl.  38), 

p.  120,  Fig.  342 

J'aal  (Blue  Sclerotics),  p.  295  (Bibl.  139), 
p.  308,  Fig.  632 

Page  (Aniridia),  p.  486  (Bibl.  58),  p.  527, 
Fig.  1106 

I'mii'iisterlier  (Choroidal  Atrophy),  p.  36 
(Bibl.  44),  p.  93,  Fig.  252.  (Glaucoma), 
p.  486  (Bibl.  44  a),  p.  520,  Figs.  1060, 
1062.  (Night-blindness),  p.  38  (Bibl. 
102),  p.  107,  Fig.  318.  On  unilateral 
Retinitis  pigmentosa,  p.  10 

Palpebral  Fissures,  size  of,  in  Anophthal- 
mos, p.  500,  Fig.  957,  pp.  503-4,  Fig. 
982;  in  Microphthalmos,  pp.  435,  498, 
Fig.  949,  p.  501,  Fig.  972,  p.  502,  Fig. 
973 

Pamard,  on  Glaucoma,  pp.  448,  486  (Bibl. 
45) 

Punas  (Colour-blindness),  p.  211  (Bibl. 
230).  (Retinitis  pigmentosa),  p.  38  (Bibl. 
103) 

Paralysis  agitans,  in  family  with  Glau- 
coma, p.  519,  Fig.  1046 

ParS,  Ambroise,  on  Buphthalmos,  p.  443 

I'm  iiia mi,  on  source  of  Night-blindness, 
pp.  14,  39  (Bibl.  130) 

Parker,  on  colour  vision,  p.  214  (Bibl.  312). 
(Ectopia  lentis),  p.  489  (Bibl.  138),  p. 
547,  Fig.  1199 

/'arsons,  on  colour  vision,  pp.  136,  142, 
147,  152,  216  (Bibl.  371),  217  (Bibl.  391, 
401) ;  on  depth  of  anterior  chamber, 
pp.  441,  462;  on  Coloboma  iridis,  pp. 
474,  490  (Bibl.  175);  on  pathology  of 
Retinitis  pigmentosa,  pp.  12,  43  (Bibl. 
252,  253) 

I'asehrff  (Ketinitis  punctata  albescens), 
p.  43  (Bibl.  234) 

I'atnii  (Colour-blindness),  p.  236,  Fig.  433 

Patten,  on  retinal  structures,  pp.  158,  211 
(Bibl.  251) 

1'anli  (Fragility  of  Bone),  p.  290  (Bibl.  14), 
p.  319,  Fig.  677 

Paulus  Aegineta,  on  Night-blindness,  p.  34 
(Bibl.  6) 
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Paw  (Glioma  retinae),  pp.  134, 116  (Bibl.  1) 

Pearce  (Colour-blindness),  p.  212  (Bibl. 
273),  p.  252,  Fig.  522 

Pearson,  Karl,  assistance  of,  p.  483;  on 
colour  vision  in  Albinism,  pp.  153,  216 
(Bibl.  364) ;  on  physical  characters  of 
Jewish  immigrants,  pp.  453,  454 

Pearson,  Sigrid  L.  <S'.,  assistance  of,  p.  200 

Peddie  (Colour-blindness),  p.  211  (Bibl.  245) 

Pedraglia,  on  unilateral  Betinitis  pigmen- 
tosa, pp.  10,  36  (Bibl.  51) 

P<  iresc,  on  after  images,  p.  138 

Pettier  de  Quengsy  (Coloboma  iridis),  p. 
484  (Bibl.  12),  p.  533,  Fig.  1152 

Peltesohn  (Ectopia  lentis),  p.  489  (Bibl. 
133),  p.  550,  Fig.  1213.  (Retinitis  pig- 
mentosa), p.  40  (Bibl.  158),  p.  50,  Fig.  9 

Perception  of  lied  and  Green,  relative  insta- 
bility of,  pp.  188-191 

Pergens,  on  microscopic  examination  of  a 
Colour-blind  eye,  pp.  171, 194,  213  (Bibl. 
278) 

Perlia,  on  inheritance  of  eye  disease,  p.  40 
(Bibl.  153) 

Persistent  Pupillary  Membrane,  associated 
with  Aniridia,  pp.  469,  527,  Fig.  1110; 
with  Coloboma  iridis,  pp.  476,  536,  Fig. 
1166;  with  Ectopia  lentis,  p.  539,  Fig. 
1176,  p.  548,  Fig.  1204  ;  with  Hereditary 
Optic  Atrophy,  p.  382,  Fig.  751;  with 
Megalocornea,  p.  509,  Fig.  990;  with 
Microphthalmos,  pp.  431,  496,  Fig.  942, 
p.  497,  Fig.  947 

Peter,  L.  C.  (Buphthalmos),  p.  492  (Bibl. 
225),  p.  512,  Fig.  1012 

Peter,  R.,  on  corneal  measurements,  pp. 
426-428,  494  (Bibl.  262) 

Peters  (Blue  Sclerotics),  p.  292  (Bibl.  53, 
71),  p.  305,  Fig.  620 

Petrequin  (Microphthalmos),  p.  485  (Bibl. 
30) 

Petres  (Megalocornea),  p.  494  (Bibl.  278), 
p.  508,  Fig.  987 

Pfannmilller    (Coloboma    iridis),   p.    488 
"  (Bibl.  119),  p.  537,  Fig.  1170 

Pfliiger,  E.  (Colour-blindness),  p.  207 
(Bibl.  145);  (Total  Colour-blindness), 
p.  211  (Bibl.  252,  253),  p.  219,  Fig.  374; 
(Glaucoma),  p.  486  (Bibl.  59),  p.  519, 
Fig.  1052;  (Microphthalmos),  p.  487 
(Bibl.  87),  p.  497,  Fig.  946;  (Night- 
blindness),  p.  39  (Bibl.  124),  p.  Ill,  Fig. 
326 

Pfliiger,  L.  (Megalocornea),  p.  488  (Bibl. 
120),  p.  508,  Fig.  989,  p.  509,  Fig.  992 

Pflugk  (Aniridia),  p.  531,  Fig.  1131 

Pheopliilaktoiva,  on  colour  vision  inanimals, 
pp.  162,  214  (Bibl.  313) 

Phipson,  on  chrupsia,  pp.  190,  205  (Bibl. 
84) 

Photophobia,  in  Aniridia,  p.  467 ;  in  Total 
Colour-blindness,  pp.  163, 164, 165, 169; 
see  also  in  descriptions  of  cases,  pp. 
218-225 

Phthisis,  see  under  Tuberculosis 

Pi  card  (Betinitis  pigmentosa),  p.  36  (Bibl. 
64),  p.  58,  Fig.  77 

Picque,  on  congenital  anomalies  of  the 
eye,  p.  39  (Bibl.  144) 

Pigment  Epithelium  in  Betinitis  pigmen- 
tosa, pp.  8,  9,  13 

Pinckard  (Ectopia  lentis),  p.  490  (Bibl. 
148a),  p.  542,  Fig.  1186 

Pines  (Hereditary  Optic  Atrophy),  p.  356 

(Bibl.  136),  p.  371,  Fig.  723 
Piper,  on  unilateral  Total  Colour-blindness, 
pp.  164,  165,  192,  213  (Bibl.  297) 


Pituitary  Fossa  in  Hereditary  Optic 
Atrophy,  pp.  344,  358-60,  Fig.  704, 
p.  365,  Fig.  711,  p.  366,  Fig.  715,  p. 
369,  Fig.  716,  p.  370,  Fig.  720,  p.  377, 
Fig.  737,  p.  383,  Figs.  753,  754,  p.  384, 
Fig.  756,  p.  387,  Figs.  764,  765,  p.  391, 
Fig.  779,  p.  396,  Fig.  799,  p.  401,  Fig. 
828,  p.  403,  Fig.  834,  p.  406,  Figs.  843, 
844,  p.  407,  Figs.  845,  846,  p.  414,  Fig. 
884,  p.  417,  Figs.  902,  903,  p.  419,  Fig. 
911 

Plant  (Glioma  retinae),  p.  112 

Plateau,  on  accidental  colours,  pp.  142,  206 
(Bibl.  124);  on  colour  vision  in  animals, 
pp.  162,  214  (Bibl.  303) 

Plato,  on  colour  vision,  pp.  127,  128,  201 
(Bibl.  1) 

Plcmp,  on  Night-blindness,  p.  35  (Bibl.  14) ; 
(Coloboma  iridis),  pp.  466,  484  (Bibl.  4) 

Pliny,  early  references  from,  pp.  3,  129, 
465 

Plocher  (Glaucoma),  p.  493  (Bibl.  226),  p. 
513,  Fig.  1023 

Pockley  (Glioma  retinae),  p.  118  (Bibl.  57), 
p.  119,  Fig.  337;  (Hereditary  Optic 
Atrophy),  p.  355  (Bibl.  106),  p.  413,  Fig. 
880 

Fallot  (Retinitis  pigmentosa),  pp.  25,  44 
(Bibl.  277),  p.  94,  Fig.  257 

Poirrier  (Fragility  of  Bone),  p.  292  (Bibl. 
49) 

Pole  (Colour-blindness),  pp.  185,  186,  207 
(Bibl.  135),  210  (Bibl.  223),  211  (Bibl. 
235,  236),  p.  243,  Fig.  449 

Polimanti,  on  luminosity  curves  for  central 
and  excentric  vision,  pp.  146,  147,  212 
(Bibl.  259) 

Pollock  (Hereditary  Optic  Atrophy),  p.  355 
(Bibl.  112),  p.  407,  Fig.  846 

Volte  (Aniridia),  p.  491  (Bibl.  185),  p.  525, 
Fig.  1097 

Polycoria,  associated  with  Coloboma  iridis, 
p.  536,  Fig.  1166;  with  Glaucoma,  p. 
519,  Fig.  1048 

Polydactylism,  associated  with  Retinitis 
pigmentosa,  pp.  19,  86,  Fig.  205,  p.  90, 
Fig.  237 ;  with  Retinitis  pigmentosa  and 
mental  defect,  p.  60,  Fig.  96,  p.  61, 
Fig.  114;  with  Retinitis  pigmentosa, 
mental  defect  and  deafness,  p.  52,  Fig. 
24 

Poncet,  autopsy  on  Betinitis  pigmentosa 
by,  pp.  9,  12,  37  (Bibl.  91) 

Pons  (Betinitis  pigmentosa),  p.  44  (Bibl. 
284),  p.  103,  Fig.  296 

Pope  (Retinitis  pigmentosa),  pp.  12,  13,  36 
(Bibl.  46) 

Porak  (Fragility  of  Bone),  p.  291  (Bibl. 
45) 

Porta,  on  light  and  colour,  pp.  129,  202 
(Bibl.  9) 

Porter,  on  colour  vision  in  animals,  pp. 
162,  213  (Bibl.  289),  214  (Bibl.  304) 

Porter  field  (Colour-blindness),  pp.  134, 190, 
202  (Bibl.  29) ;  on  retinal  function,  p. 
149 

Posada-Armigo  (Colour-blindness),  p.  209 
(Bibl.  \m) 

Posey  (Hereditary  Optic  Atrophy),  pp.  353 
(Bibl.  58),  355  (Bibl.  107),  p.  380,  Fig. 
748,  p.  412,  Figs.  873,  874 

Post-mortemExamiuations,  in  Retinitis  pig- 
mentosa, pp.  9,  11,  12,  13;  in  Colour- 
blindness, pp.  156,  171,  172,  194;  in 
Hereditary  Optic  Atrophy,  p.  423 

Potter  (Aniridia),  p.  490  (Bibl.  160),  p.  525, 
Fig.  1096 


Pouchet  (Aniridia),  p.  490  (Bibl.  162),  p. 
526,  Fig.  1098 

Prevost,  suggests  the  term  "Daltonism," 
p.  181 

Preyer  (Colour-blindness),  p.  205  (Bibl. 
98),  p.  252,  Fig.  523 

I'riee  (Blue  Sclerotics),  p.  301,  Fig.  609 

Prichard  (Aniridia),  p.  485  (Bibl.  34),  p. 
531,  Fig.  1130,  p.  532,  Fig.  1144 

Priestley  Smith,  on  size  of  cornea,  pp.  426 
427;  on  size  of  eye  in  Glaucoma,  pp 
461,  464 ;  on  size  of  lens  at  different  ages 
p.  461 ;  on  age  of  onset  in  Glaucoma,  pp 
455,  456,  457;  on  sex-incidence  in  Glau 
coma,  p.  454 ;  on  depth  of  anterior 
chamber  in  Glaucoma,  p.  463.  (Glau- 
coma), p.  488  (Bibl.  107,  121),  p.  502, 
Fig.  976,  p.  518,  Fig.  1044.  (Betinitis 
pigmentosa),  p.  38  (Bibl.  115),  p.  58, 
Fig.  79 

Primitive  races,  Colour-blindness  amongst, 
p.  183 

Pritchard  (Fragility  of  Bone),  p.  291  (Bibl. 
24),  p.  320,  Fig.  685 

Protanopia,  pp.  181,  186,  191,  see  under 
Colour-blindness 

Prouff  (Hereditary  Optic  Atrophy),  p.  351 
(Bibl.  10),  p.  385,  Fig.  760 

Pterygium ,  with  Hereditary  Optic  Atrophy, 
p.  404,  Fig.  836;  with  Night-blindness, 
p.  109,  Fig.  321 

Ptolemy,  on  light  and  colour,  pp.  129,  138 

Ptosis,  with  Aniridia,  pp.  469,  528,  Fig. 
1116,  p.  531,  Fig.  1128;  with  Ectopia 
lentis,  pp.  480,  541,  Fig.  1182;  with 
Microphthalmos,  pp.  431,432,  496,  Fig. 
942,  p.  497,  Fig.  944,  p.  499,  Fig.  956; 
in  family  with  Retinitis  pigmentosa,  p. 
65,  Fig.  134,  p.  66,  Fig.  135 

Pit  f aid  (Corectopia),  p.  487  (Bibl.  69),  p. 
546,  Fig.  1195.  (Hereditary  Optic 
Atrophy),  p.  351  (Bibl.  12,  14),  p.  410, 
Fig.  864,  p.  415,  Fig.  892.  (Retinitis 
pigmentosa),  p.  37  (Bibl.  95),  p.  90,  Fig. 
234 

Pupils,  anomaly  of,  with  Ectopia  lentis, 
pp.  479,  480,  540,  Fig.  1178,  p.  546,  Fig. 
1194,  p.  549,  Fig.  1209,  p.  552,  Fig.  1233; 
see  also  under  Corectopia 

Purkinje,  on  colour  and  luminosity,  pp. 
144,  203  (Bibl.  52) 

Purtscher,  on  chrupsia,  pp.  190,  209  (Bibl. 
192).  (Glioma  retinae),  p.  118  (Bibl.  49), 
p.  122,  Fig.  366 

Pye  (Night-blindness),  p.  35  (Bibl.  21) 

Pyle  (Retinitis  pigmentosa),  p.  42  (Bibl. 
"226) 

< Junkers,  Colour-blindness  amongst,  p.  183 
Querenghi  (Colour-blindness),  p.  210  (Bibl. 
218) 

Radot  (Blue  Sclerotics),  p.  295  (Bibl.  132), 
p.  315,  Fig.  664 

Rachlmann  (Total  Colour-blindness),  pp. 
166,  212  (Bibl.  260),  p.  220,  Fig.  383; 
(Colour-blindness),  p.  206  (Bibl.  113, 
118),  p.  221,  Fig.  385;  on  the  effect  of 
santonin  in  Protanopia,  pp.  189,  190 

Rainbow,  early  accounts  on  formation  of, 
pp.  129,  130 

Rampoldi  (Buphthalmos),  p.  487  (Bibl. 
81),  p.  511,  Fig.  1002;  (Glaucoma),  p. 
487  (Bibl.  84),  p.  519,  Fig.  1046; 
(Hereditary  Optic  Atrophy),  p.  352  (Bibl. 
21),  p.  390,  Fig.  776;  (Betinitis  pigmen- 
tosa), p.  39  (Bibl.  125),  p.  102,  Fig.  290 
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Kami,  on  colour  sensitivity  ill  retinal  zones, 
pp.  151,  L52,  216  (Bibl.  378),  217  (Bibl. 
218  (Bibl.  412) 

/,'  i  oh  (Betinitis  pigmentosa),  p.  lo 
(Bibl.  167),  p.  57,  Fig.  69 

Rati  (Fi  tgilitj  ol  Bone),  p.  295  (Bibl.  138) 

Rowfl  (Microphthalmos),  p.  187  (Bibl.  72), 
p.  199,  Fig.  955 

Gl  im  omahp.  ,ss  ('!il|l-  H2),  p. 519, 
Fig.  1049,  p.  520,  Fig.  1064 

Rayleigh,  •'colour  box"  of,  pp.  187,  215 
(Bibl.  350) 

luii/iiitiinl  (Hereditary  Optic  Atrophy),  p. 
154  (Bibl.  86),  p.  380,  Fig.  743,  p.  394, 
i       .  791,  792,  793 

Raynaud's  Disease,  with  transient  scoto- 
mata,  in  family  with  Retinitis  pigmen- 
ts  i.  p.  77,  Fig.  162 

Rebbeling  (Fragility  of  Bone),  p.  291  (Bibl. 
39),  p.  318,  Fig.  676 

Reber  (Colour-blindness),  p.  21]  (Bibl.  237), 
p.  235,  Fig.  429;  (Microphthalmos),  p. 
189  (Bibl.  139),  p.  501,  Fig.  966 

Redskins,  light  sense  in,  p.  21 

Ri eder  1 1  lereditary  optic  Atrophy),  p.  356 
(Bibl.  Ill),  p.  370,  Fig.  720 

Rehsteiner,  microscopic  examination  of 
case  of  Hereditary  Optic  Atrophy,  p.  123 

Reichert,  on  unilateral  Colour-blindness, 
pp.  192,  216  (Bibl.  375) 

Reinecke,  on  unilateral  Betinitis  pigmen- 
tosa, p.  10.  (Betinitis  pigmentosa),  p. 
40  (Bibl.  179),  p.  85,  Fig.  201,  p.  86, 
Fig.  206,  p.  88,  Fig.  216 

Rets  (Buphthalmos),  p.  490  (Bibl.  170),  p. 
511,  Fig.  1007 

Reptiles,  colour  vision  in,  p.  161 

/.'<  qui<  r,  on  colour  vision,  p.  202  (Bibl.  31) 

Retina,  structure  and  function  of,  pp.  14, 
125,  126,  140-142,  145-158,  161;  and 
colour  vision,  pp.  126,  147-159.  Pig- 
ment of,  in  Albinism,  p.  153;  and 
colour  vision,  pp.  152-154.  Bods  and 
cones  of,  in  Betinitis  pigmentosa,  pp. 
12-14.  Detachment  of,  in  case  of  Ectopia 
lentis,  p.  480;   sec  also  under  Ectopia 

I,  litis 

Retinitis  pigmentosa,  pp.  1-25.  Biblio- 
graphy, pp.  34-47.  Pedigrees  of,  pp. 
48-103,  Plates  I-XXII,  Figs.  1-252,  256, 
257,  262,  275,  280,  2><1,  283,  289,  290, 
292-296.  Diseases  allied  to,  pp.  1,  6, 
25-28,  93-103,  Figs.  253-287,  291,  297 
and  Plate  §,  facing  p.  27;  see  also 
under  Choroideremia,  Gyrate  Atrophy  oj 
Choroid  and  Retina,  and  Retinitis  punc- 
tata albescens.  Historical,  pp.  1-6;  signs 
and  symptoms  of,  pp.  7-11;  pathology 
of,  pp.  11-15;  racial  and  geographical 
distribution  of,  pp.  20-21;  inheritance 
of,  pp.  21-25;  sex-incidence  of,  p.  23; 
consanguinity  and,  pp.  Is,  21-25;  age 
of  onset  in,  p.  9;  blindness  in,  pp.  9, 
1 5  ;  post-mortem  examination  of,  pp. 
11-13;  prognosis  in,  p.  5;  unilateral, 
pp.  10,  11,  61,  Fig.  Ill,  p.  90,  Fig. 
236;  cases  of,  without  night-blind 
pp.  7,  49,  Fig.  5,  p.  87,  Fig.  215,  p.  92, 
Fig.  2  19.  p.  100,  Fig.  280;  congenital 
cases  of,  p.  49,  Fig.  4,  p.  50,  Fig.  11,  p. 
53,  Fig.  29.  p.  (12,  Fig.  117,  p.  In:;,  Kirs. 
295,  296;  late  onset  in,  p.  80,  Fig.  172; 
rapid  course  in,  p.  61,  Fig.  116,  p.  63, 
126;  slow  progress  in,  p.  49,  Fig.  5; 
colour  vision  in,  p.  50,  Fig.  7,  p.  51, 
Fig.  L6,  p.  53,  Fig.  35,  p.  60,  Figs.  96, 
97,  98,  103,  p.  61,  Fig.  112,  p.  62,  Fig. 


118,  p.  222,  Fig.  390.  i).  223,  Fig.  39  1. 
p.  264,  Fig.  588;  ca  es  of,  with  scant] 
pigment,  p.  50.  Figs.  7,  10,  p.  51,  Fig 
12,  111,  ]».  52,  Fig.  21,  p.  90,  Fig.  235; 
in  animals,  pp.  21,  83,  Fig.  L85. 
Diseases  and  defects  associated  with,  pp. 
15-2H;  tor  the  frequent  association  ol 
Cataract.  Mental  Defect   and    Deafness 

with,    sec    pp.    10,    11,    17,    L8,    19.    also 

descriptions  of  cases,  pp.  48-103;  Glau- 
coma with,  p.  91,  Figs.  211,  215,  p.  92, 
Figs.  247,  248,  249,  p.  93,  Figs.  250, 
251;  Polydactyly  with,  pp.  19,  so.  Pig. 
205,  p.  90,  Fig.  237;  Polydactyly  and 

Mental   Defect  with,  p.  00,  Fig.  90,  p.  01, 

Fig.  lit;  Polydactyly,  Mental  Defei  i  and 
Deaf  mutism  with,  p.  52,  Fig.  24;  Colo- 
boma  iridiswith,  p.  72,  Fig.  1  19.  Myopia 
with,  p.  48,  Fig.  In,  p.  54,  Fig.  12.  p. 

55,  Fig.  53,  p.  56,  Fig.  61,  p.  57,  Fig. 
69,  p.  59,  Fig.  so,  p.  60,  Fig.  ill,  p.  03. 
B'ig.  128,  p.  66,  Fig.  136,  p.  68,  Fig 
140,  141,  p.  69,  Fig.  112.  p.  72.  Fig.  L49, 
]).  71,  Fig.  151,  p.  77,  Figs.  102.  101,  p 
79,  Figs.  107,  109,  p.  si,  Figs.  175,  170. 
p.  84,  Fig.  189,  p.  85,  Fig.  203,  p.  89, 
Fig.  228,  p.  92,  Fig.  219;  Strabismus 
with,  p.  54,  Fig.  48,  p.  55,   Fig    51,  p. 

56,  Fig.  02,  p.  58,  Fig.  81,  p.  60,  I 
94,  97,  p.  61,  Fig.  117,  p.  68,  Fig.  139. 
p.  77,  Fig.  164,  p.  81,  Fig.  L76,  p.  82, 
Fig.  183;  Blue  Sclerotics  with,  p.  312, 
Fig.  647 ;  central  scotoma  in  case  of,  p. 
89,  Fig.  228;  Corectopia  with,  p.  51, 
Fig-  14;  Ectopia  lentis  and  Corectopifl 
with,  p.  84,  Fig.  196;  defect  of  speech 
with,  p.  03,  Fig.  121,  p.  67,  Fig.  138,  p. 
76,  Fig.  161;  defect  of  nervous  system 
witb,  p.  54,  Fig.  48;  defect  of  smell 
with,  p.  67,  Fig.  138;  Tuberculosis  with, 
p.  63,  Fig.  125,  p.  67,  Fig.  137,  p.  81, 
Fig.  176;  Osteomalacia  with,  p.  82,  Fig. 
179;  Senile  Gangrene  with,  p.  49,  Fin. 
5;  Dental  Defect  with,  p.  53,  Fig.  36, 
p.  60,  Fig.  93.  Associated  in  pedigree 
with  allied  diseases — Betinitis  punctata 
albescens,  Choroideremia,  Chorio-reti- 
nitis— p.  62,  Fig.  119,  p.  94,  Fig.  257, 
p.  95,  Fig.  262,  p.  98,  Fig.  271,  p.  99, 
Figs.  275,  277,  p.  100,  Figs.  280,  281, 
p.  101,  Figs.  283,  284.  For  references  to 
disease  in  unaffected  members  of  the 
stock,  see  descriptions  of  cases,  pp.  48- 
103 

Retinitis  pigmentosa  sine  pigmento,  pp.  6, 
8,  9,  50,' Fig.  8,  p.  51, 'Figs.  12,  10. 
p.  80,  Fig.  208,  p.  87,  Fig.  212,  p.  88, 
Fig.  217,  p.  89,  Fig.  227,  p.  91,  Figs. 
241,  242,  p.  95,  Fig.  262,  p.  103,  Fig. 
294.  Case,  with  later  development  of  pig 
ment,  p.  69,  Fig.  142 

Retinitis  punctata  albescens,  pp.  6,  25,  26, 
97,  Fig.  269,  p.  98,  Figs.  270,  273,  p.  99, 
Fig.  276,  p.  100,  Figs.  278,  279,  281; 
associated,  with  cases  of  Betinitis  pig- 
mentosa, p.  98,  Fig.  271,  p.  99,  Figs. 
275,  277,  p.  100,  Figs.  280,  281,  p.  101, 
Figs.  283,  284;  with  Albinism,  p.  98, 
272;  cases  showing  the  loss  of 
white  dots,  p.  98,  Fig.  274 

Reuti  r,  on  unilateral  Betinitis  pigmentosa, 
p.  43  (Bibl.  254) 

Richardson  Robinson     (Colour-blindness), 
p.  218  (Bibl.  lis) 

Richter   (Night  blindness),    pp.  4,  29,   35 
(Bibl.  24),  p.  103,  Fig.  297 

Rickets,  associated  with  Aniridia,  pp.  469, 


520,  Fig.  1098;  with  Buphthalmos,  p. 

512,  Fig.  1016;  with  Fragility  of  Done, 
p.  321,  Fig.  692;  witb  Ectopia  lentis, 
pp.  ISO,  Ml,  Fig.  1183,  p.  553.  Fig. 
1239;    will]    Hereditary   Optic    Atrophy, 

p.  401,  Fig.  S3") ;   with  Blue  Sclen 

p.  302,  Fig.  012.  p.  306,  Fig.  622 
Riddell    (Blue    Sclerotic),    pp.   296-298, 

Figs.  602,  603 
Ridley   (Coloboma   iridis),   p.  490  (Bibl. 

163),  p.  533,  Fig.  1147 
Ring  (Coloboma  iridis),  p.  192  (Bibl.  222), 

p.  53,3,  Fig.  1119.   (Glaucoma),  p.  523, 

Fig.  I0S2 
Riolan,  earlyreferences  to  Night-blindness, 

p.  31  (Bibl.  11);  Ectopia  lentis,  p.  484 

(Bibl.  5) 
Risley,  pedigree  of  Aniridia  due  to,  p.  471 
Rifter,  on  luminosity  curves,  pp.  147,  213 

(Bibl.  283) 
Rivers,    on    Colour-blindness    among    the 

Todas,  p.  213  (Bibl.  298),  p.  234,  Fig. 

125 
Unii, its  (Colour-blindness),  p.  208  (Bibl. 

170) 
Robertson   (Buphthalmos),   pp.  447,  512, 

Fig.   1013.     (Microphthalmos),    p.   502, 

Fig.  977 
Rocher  (Blue  Sclerotics),  p.  294  (Bibl.  107), 

p.  313,  Fig.  655 
HiicIidii-  Dttriijih'iiiiil  (Ectopia  lentis), p.  491 

(Bibl.  lsl)',  p.  551,  Fig.  1247 
Rockwood  (Blue  Sclerotics),  p.  296  (Bibl. 

148),  p.  311,  Fig.  641,  p.  316,  Fig.  670; 

see  also  Plate  B 
Rodsewitsch  (Betinitis  pigmentosa),  p.  42 

(Bibl.  206),  p.  91,  Fig.  241 
Ronne  (Total    Colour-blindness),   p.   214 

(Bibl.  305),  p. 221,  Fig.  387;  (Hereditary 

Optic  Atrophy),  p.  351  (Bibl.  91),  p.  416, 

Figs.  896,  899 
Rotth  (Fctopia  lentis),  p.  494  (Bibl.  263), 

p.  541,  Fig.  1180 
lliHiiniin   (Glaucoma),   p.    489  (Bibl.  144), 

p.  517,  Fig.  1039 
Hiillt'sinii   (Blue  Sclerotics),  p.  292  (Bibl. 

02i,  p.  311.  Fig.  643 
Rollet  (Ectopia  lentis),  p.  493  (Bibl.  242), 

p.  5  12,  Fig.  1185 
/;,n, ii,    nin,  on     Betinitis    pigmentosa    in 

horses,  pp.  21,  36  (Bibl.  48) 
llnsas  (Coloboma  iridis),  p.  485  (Bibl.  16), 

p.  537,  Fig.  1168 
Rose,  on  chrupsia,  pp.  190,  205  (Bibl.  86, 

87,  88,  91) 
Rosenbaum  (Betinitis  pigmentosa),  pp.  10, 

42  (Bibl.  213),  p.  53,  Fig.  37,  p.  54,  Fig. 

45,  p.  55,  Fig.  54,  p.  58,  Fig.  82,  p.  61, 

Figs.  106,  109,  p.  63,  Figs.  126,  127 
Rosengren  (Glaucoma),  p.  495  (Bibl.  285) 
Rothschild  (Blue  Sclerotics),  p.  293  (Bibl. 

87) 
Roy,  on  light  sense  in  native  races,  pp.  21, 

46  (Bibl.  320).    (Betinitis  pigmentosa), 

p.  41  (Bibl.  184),  p.  S3.  Fig.  188 
Ro  iir  (Colour-blindness),  p.  203  (Bibl.  36) 
Rudin  (Glaucoma),  p.  515,  Fig.  1027 
Ruete  (Betinitis  pigmentosa),  p.  35  (Bibl. 

32) 
Ruger,  on  growth  curves,    pp.  334,    356 

(Bibl.  145) 
Italtiii  (Blue  Sclerotics),  p.  294  (Bibl.  115), 

p.  306,  Fig.  623,  p.  307,  Fig.  626,  p.  308, 

Fig.  629 
Hi/, Irl  (Glaucoma),  pp.  454,  455 
Riicrstm  (Betinitis  pigmentosa),  p.  85,  Fig. 

198 
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Sachs,  on  colour  vision  in  Albinos,  pp. 

153,  203  (Bibl.  43) 

j<r,onbi-temporalhemiaehromatopsy. 

pp.  178,  216  (Bibl.  371a);    (Hereditary 

Optic    Atrophy),    p.    355    (Bibl.    101), 

p.  386,  Figs.  762,  763,  p.  398,  Fig.  814, 

p.    399,    Fig.    819,    p.    418,    Fig.   909; 

(Retinitis  pigmentosa),  pp.  10,  44  (Bibl. 

264),   p.  61,   Figs.  105,  110,  111,  115, 

p.  84,  Fig.  189,  p.  85,  Fig.  202,  p.  90, 

Fig.  229,  p.  91,  Fig.  239 
Sainton    (Blue    Sclerotics),  p.   296  (Bibl. 

149),  p.  315,  Fig.  663 
Saint-Yves  (Bupbtbalmos),  pp.   443,  484 

(Bibl.  8) 
Salvetti  (Blue  Sclerotics),  p.  293  (Bibl.  80), 

p.  313,  Fig.  657 
Sambuc  (Retinitis  pigmentosa),  p.  86,  Fig. 

211 
Samelsohn  (Colour-blindness),  p.  210  (Bibl. 

213);    (Hereditary   Optic    Atrophy),    p. 

352  (Bibl.  18) 
Samojlqff,  on  colour  vision  in  animals,  pp. 

162,  214  (Bibl.  313) ;  Unilateral  Colour- 
blindness, pp.  192,  214  (Bibl.  314) 
Sander   (Microphthalmos),   p.    495   (Bibl. 

291),  p.  499,  Fig.  952 
Santonin,  and  Xanthopsia,  p.  189;  effect 

of,  in  Colour-blindness,  pp.  189,  190 
Sattler  (Glaucoma),  p.  490  (Bibl.  171),  p. 

523,  Fig.  1076 
Saxl,  on  Retinitis  pigmentosa  in  America, 

p.  20 
Scarlet  Fever,  preceding  onset  of  Retinitis 

pigmentosa,  pp.  87-8,  Fig.  215 
Schanz,  theory  of  colour  vision  due  to, 

pp.  152,  217  (Bibl.  402) 
Schaumberg     (Microphthalmos),     p.    487 

(Bibl.  78),  p.  499,  Fig.  953 
Scheel  (Blue  Sclerotics),  p.  294  (Bibl.  116), 

p.  316,  Fig.  669 
Schelske,  on  colour  sensitivity  of  retinal 

zones,  pp.  152,  205  (Bibl.  89) ;  (Retinitis 

pigmentosa),  p.  37  (Bibl.  87) 
Schenck,  early  reference  to  Night-blindness, 

p.  34  (Bibl.  10) 
Schenkl  (Glaucoma),    p.    487    (Bibl.  73), 

p.  519,  Fig.  1051 
Scherenberg{ Microphthalmos),  p.  490 (Bibl. 

149),  p.  498,  Fig.  951 
Seherffer,  on  colour  vision,  pp.  140,  202 

(Bibl.  30),  p.  203  (Bibl.  37) 
Sch  Ming  (Hereditary  Optic  Atrophy), p.  351 

(Bibl.  13),  p.  405,  Fig.  839 
Schiiitz   (Colour-blindness),  p.  217   (Bibl. 

392,  408),    p.  230,    Fig.    410,    p.  233, 

Figs.  417,  419,  p.  237,  Figs.  435,  437, 

p.  243,  Fig.  450,  p.  251,  Fig.  514,  p.  258, 

Fig.  575,  p.  264,  Fig.  587 
Schirmer  (Colour-blindness),  p.  206  (Bibl. 

112),  p.  248,  Fig.  492 
Schlegtendal  (Buphthalmos),  p.  488  (Bibl. 

100),  p.  511,  Fig.  1005 
Schleich  (Retinitis  pigmentosa),  p.  39  (Bibl. 

134,  145) 
Schliiter   (Hereditary  Optic  Atrophy),  p. 

352  (Bibl.  19),  p.  393,  Fig.  788,  p.  411, 

Figs.  869,  870 
Schmidhduser   (Retinitis   pigmentosa),   p. 

42  (Bibl.  232) 
Schmidt,  E.  (Retinitis  pigmentosa),  p.  40 

(Bibl.  163),  p.  51,  Fig.  14,  p.  64,  Fig. 

132,  p.  88,  Fig.  220,  p.  90,  Fig.  235 
Schmidt,  H.,  on  unilateral  Retinitis  pig- 
mentosa, pp.  10,  37  (Bibl.  88),  p.  85, 

Fig.  200 
Schmidt,   O.   (Fragility  of  Bone),   p.  291 
B.  T. 


(Bibl.  37),  p.  317,  Fig.  672,  p.  319,  Fig. 

681,  p.  320,  Fig.  686;  see  also  Plate  D 
Schmidt-Simpler  (Glaucoma),  pp.  448,  449, 

452,  454,  455,  457,  491  (Bibl.  186) 
Schmitz  (Colour-blindness),  p.  207  (Bibl. 

146),  p.  252,  Fig.  524 
Sehnabel  (Glaucoma),  p.   486  (Bibl.  63), 

p.  522,  Fig.  1073 
Schneider   (Retinitis   pigmentosa),   p.    41 

(Bibl.  192),  p.  49,  Fig.  4 
Schoeler  (Colour-blindness),  p.  207  (Bibl. 

136),  p.  264,  Fig.  584 
SchVm  (Retinitis  pigmentosa),  p.  41  (Bibl. 

201),  p.  51,  Fig.  13 
Sehoenemami    (Glioma    retinae),    p.    117 

(Bibl.  23),  p.  121,  Fig.  355 
Sch'&nenberger  (Hereditary  Optic  Atrophy), 

p.  356  (Bibl.  138),  p.  378,  Fig.   738,  p. 

405,  Fig.  838,  p.  406,  Fig.  841 
Schrnter  (Aniridia),  p.  486  (Bibl.  49),  p. 

526,  Fig.  1100 
Schiissele  (Glaucoma),  pp.  452,  454,  489 

(Bibl.  145) 
Schultze,  on  functions  of  retinal  rods  and 

cones,  pp.  14,  36  (Bibl.  57),  37  (Bibl. 

73);  (Blue  Sclerotics),  p.  291  (Bibl.  31) 
Sell  uster,  on  variability  in  colour  vision, 

p.  187;  on  Anomalous  Trichromatism, 

p.  210  (Bibl.  219),  p.  266,  Fig.  591 
Schwarz  (Corectopia),  p.  485  (Bibl.  28),  p. 

552,  Fig.  1225;  (Fragility  of  Bone),  p. 

320,  Fig.  687;  (Blue  Sclerotics),  p.  295 

(Bibl.  144),  p.  299,  Fig.  605,  p.  309,  Fig. 

638 
Schweigger  (Glaucoma),  p.  488  (Bibl.  108), 

p.  522,  Fig.  1074 ;  (Retinitis  pigmentosa), 

pp.  12,  13,  36  (Bibl.  41,  50),  37  (Bibl. 

92) 
Scimemi    (Retinitis    pigmentosa),    p.    42 

(Bibl.  207),  p.  53,  Fig.  31 
Sclerotics,  Blue,  pp.  269-288.  Bibliography, 

pp.  290-296;  pedigrees  of,  pp.  296-316, 

324,  Plates  XLII-XLVI,  Figs.  602-670, 

703    (p.   324);    illustrated,  frontispiece 

facing  p.  268,  Plates  A,  B;  Bone  Fra- 
gility with,  Plates  K,  L,  M,  O,  pp.  269, 

270,  272-279,  285-289  ;  see  also  Pedigree 
Plates  XLII-XLVI  and  descriptions  of 
cases,  pp.  296-316;  deafness  with,  pp. 
285-288 ;  see  also  Pedigree  Plates  and 
descriptions  of  cases.  Sex-incidence  of, 
p.  277,  281-283;  inheritance  of,  pp.  271, 
278,  283-285;  post-mortem  examinations 
of,  pp.  279,  303,  Fig.  613,  p.  311,  Fig. 
644;    defects  associated  with,  pp.  269, 

271,  279,  280,  285-287;  anomalies  of 
skull  with,  pp.  286,  298-9,  Fig.  603,  pp. 
301-2,  Figs.  611,  612,  p.  303,  Figs.  613, 
614;  see  also  Plates  A,  B,  and  O;  lax 
ligaments  with  liability  to  sprains  with, 
pp.  286,  296-7,  Fig.  602,  p.  303,  Fig. 
613,  p.  304,  Fig.  616,  p.  305,  Fig.  621, 
p.  306,  Figs.  622,  624,  p.  308,  Fig.  628, 
p.  324,  Fig.  703 ;  digital  defects  with, 
pp.  286,  302,  Fig.  612,  p.  304,  Fig.  616; 
defective  teeth  with,  pp.  286,  299,  Fig. 
603,  pp.  301-2,  Figs.  611,  612,  p.  310, 
Fig.  640,  p.  311,  Figs.  642,  646,  p.  313, 
Fig.  654,  p.  314,  Figs.  660,  661,  p.  324, 
Fig.  703 ;  Aniridia  with,  pp.  469,  526, 
Fig.  1101,  p.  527,  Fig.  1110,  p.  528,  Fig. 
1113;  Cataract  with,  p.  297,  Fig.  602, 
p.  304,  Fig.  616,  p.  306,  Fig.  625,  p.  308, 
Fig.  629,  p.  315,  Fig.  663;  Colour-blind- 
ness with,  p.  301,  Fig.  611;  Cretinism 
with,  p.  314,  Fig.  660 ;  Exophthalmos 
with,  p.  302,  Figs.  611,  612,  p.  313,  Fig. 


656;  Glaucoma  with,  p.  308,  Fig.  632, 
p.  315,  Fig.  663 ;  Microphthalmos  with, 
pp.  431,  500,  Fig.  959;  Myopia  with,  p. 
302,  Fig.  612,  p.  304,  Fig.  616  ;  Retinitis 
pigmentosa  with,  p.  312,  Fig.  647 ; 
Strabismus  with,  p.  302,  Fig.  611 ;  Hypo- 
pituitarism with,  p.  300,  Fig.  606 ; 
congenital  dislocation  of  hip  with,  p. 
298,  Fig.  602;  mental  defect  with,  p. 
308,  Fig.  630,  p.  310,  Fig.  640,  p.  316, 
Fig.  667 ;  Rachitis  with,  p.  302,  Fig.  612, 
p.  306,  Fig.  622;  skin  affection  with, 
p.  307,  Fig.  625;  vaso-motor  instability 
with,  p.  308,  Fig.  630,  p.  310,  Fig.  640, 
p.  314,  Fig.  660,  p.  316,  Fig.  667; 
analysis  of  blood  in  cases  of,  p.  309,  Figs. 
634, 637,  p.  312,  Fig.  647,  p.  313,  Fig.  654 

Scoresby  (Colour-blindness),  p.  204  (Bibl. 
75) 

Scotvmata,  in  Total  Colour-blindness,  pp. 
163,  165,  168,  169;  in  Hereditary  Optic 
Atrophy,  pp.  335,  336,  342,  343 ;  ring,  in 
Retinitis  pigmentosa,  p.  8  ;  central,  with 
Retinitis  pigmentosa,  p.  89,  Fig.  228;  in 
Tobacco  Amblyopia,  p.  343 

Scott-  (Colour-blindness),  pp.  134,  203 
(Bibl.  35),  p.  257,  Fig.  570 

Sedan  (Night-blindness),  p.  39  (Bibl.  136), 
p.  104,  Fig.  301 

Sedgwick  (Hereditary  Optic 'Atrophy),  p. 
351  (Bibl.  4),  p.  398,  Fig.  815 

Seebeck  (Colour-blindness),  p.  204  (Bibl. 
61),  p.  247,  Fig.  481,  p.  251,  Fig.  509, 
p.  254,  Fig.  546 

See/elder,  on  Buphthalmos  and  Megalo- 
cornea,  pp.  439,  440,  444, 492  (Bibl. 221) ; 
(Glioma  retinae),  p.  118  (Bibl.  41) 

Sella  turcica,  see  under  Pituitary  Fossa 

Selz  (Coloboma  iridis),  p.  490  (Bibl.  150), 
p.  535,  Fig.  1161 

Sex-incidence,  in  Albinism,  p.  169 ;  in 
Aniridia,  p.  471;  in  Anomalous  Tri- 
chromatism, p.  265;  in  Buphthalmos, 
pp.  444,  445;  in  Coloboma  iridis, 
p.  477;  in  Total  Colour-blindness, 
p.  169;  in  Ectopia  lentis,  p.  478;  in 
Fragility  of  Bone  with  and  without  Blue 
Sclerotics,  pp.  277,  278:  in  Blue  Sclero- 
tics, pp.  281,  282;  in  Glaucoma,  p.  454; 
in  Hereditary  Optic  Atrophy,  pp.  327- 
330;  in  Megalocornea,  p.  440;  in  Micro- 
phthalmos, pp.  436,  437  ;  in  Congenital 
Night-blindness,  pp.  29,  31;  in  Retinitis 
pigmentosa,  p.  23  ;  inHereditary Disease, 
pp.  281,  282;  in  relatively  sex-limited 
Disease,  pp.  328,  329 

Sex-limitation  of  Hereditary  Disease,  p. 
327 

Shannon  (Coloboma  iridis),  p.  492  (Bibl. 
223),  p.  534,  Fig.  1158.    Plate  R,  fig.  3 

Sheppard,  on  colour  vision,  p.  217  (Bibl. 
393 

Shoemaker  (Retinitis  pigmentosa  sine  pig- 
mento),  p.  44  (Bibl.  285) 

Shufeldt,  on  unilateral  Colour-blindness, 
pp.  192,  208  (Bibl.  173) 

Shugrue  (Blue  Sclerotics),  p.  296  (Bibl. 
148),  p.  311,  Fig.  641,  p.  316,  Fig.  670, 
Plate  B 

Shumway  (Glaucoma),  p.  522,  Fig.  1070 

Sichel  (Glioma  retinae),  p.  117  (Bibl.  12), 
p.  122,  Fig.  359 

Sieqheim  (Retinitis  pigmentosa),  p.  39 
(Bibl.  146),  p.  54,  Fig.  41,  p.  60,  Fig.  95, 
p.  63,  Fig.  122 

Simi  (Retinitis  pigmentosa),  p.  36  (Bibl. 
60),  p.  53,  Fig.  38 
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Simmons  (Fragility  of  Bone),  p.  292  (Bibl. 

air    (Night-blindness),   p.    13    (P.ilil. 
235),  p.  L04,  Fig.  :S00 

n>ti,-t.  p.  295  (Bibl.  124), 
p,  313,  I  i  ;.  656 

Singleton  (Glaucoma),  p.  519,  Pig.  1050 

Sinsky  (Blue  Solerotios),  p.  288 

i       p     tentis),  p.  185  (Bibl.  tl) 

sir,  n,  on  ohrupsia,  pp.  190,  211  (Bibl.  327) 

Skin  Affection,  with  Blue  Sclerotica,  p.  307, 
Fig.  625 

shall,  anomaly  of,  in  Hereditary  Optic 
atrophy,  p.  366,  Fig.  713;  with  Micro- 
phthalmo  .  pp.  431,  497,  Fig.  946,  p. 
502,  Fig.  975;  see  also  under  Blue 
Sell  rotics.  Ossification  of,  in  Osteogene- 
sis imperfecta,  pp.  273,  274,  Plate  E 

Slonaker,  on  colour  vision  in  animals,  pp. 
L62,  211  (Bibl.  246) 

Smell,  sense  of,  defective  in  case  of  Retinitis 
ai  atosa,  p.  67,  Fig.  138 
h,  I .  M. ,  on  colour  vision  in  animals, 
pp.  162,  216  (Bibl.  365) 

Smith.  II.  K.  (Choroideremia),  pp.  27,  45 
(Bibl.  310),  p.  62,  Fig.  119 

Smith.  J.    I.,  cm  ehrupsia,  pp.  190,  210 
(Bibl.  220) 
■/-.  .V.  (Aniridia),  p.  530,  Fig.  1124 
/;  i  Retinitis  pigmentosa),  p.  54,  Fig. 
44,  p.  63,  Fig.  125 

Snell.  A.C.  (Glaucoma),  p.  493  (Bibl.  251  i. 
p.  522,  Fig.  1075.  p.  523,  Fig.  ins;; 

Snell,  S.  (Coloboma  iridis),  pp.  474.  191 
(Bibl.  187),  p.  534,  Fig.  1157;  (Colour- 
blindness), pp.  192,  210  (Bibl.  225),  211 
(Bibl.  240);  (Glioma  retinae),  p.  117 
(Bibl.  36,  39),  p.  121,  Figs.  348,  354; 
(Hereditarj  Optii  \  trophy),  p.  353  (Bibl. 
55),  p.  383,  Fig.  752,  p.  384,  Fig.  757, 
p  100,  Fig.  826,  p.  401,  Fig.  829,  p.  412, 
Fig.  877;  (Retinitis  pigmentosa),  pp. 
39  (Bibl.  147),  42  (Bibl.  227),  43  (Bibl. 
2  1 1).  p.  49,  Fig.  3,  p.  54,  Fig.  42,  p.  55, 
Fig.  50 

Snell,  II'..  on  refraction  of  light,  p.  129 

Snowball  (Colour-blindness),  p.  232,  Fig. 
416.  p.  233,  Fig.  418,  p.  239,  Fig.  442, 
p.  244,  Fig.  152 

tier  (Colour-blindness),   p.   203  (Bibl. 
53),  p.  248,  Fig.  490,  p.  219,  Fig.  500 

Soman,  on  ehrupsia,  pp.  190,  211  (Bibl. 
231);  (Glaucoma),  p.  488  (Bibl.  113), 
]).  518,  Fig.  1043;  (Hereditary  Optic 
Atrophy),  p.  352  (Bibl.  37),  p.  385,  Fig. 
758 

Sous  (Ectopia  lentis),  p.  489  (Bibl.  124), 
p.  552,  Fig.  L234 
I  ich  -,  for  the  colour-blind,  p.  193 

Spectrum,  solar,  pp.  112-147;  luminosity 
of  colours  of  the,  p.  143;  and  evolution 
of  vision,  pp.  187.  L88;  to  the  dark 
adapted  eye,  p.  169;  in  Total  Colour- 
blindness, pp.  163-166,  168,  169;  see 
also  description  of  cases,  pp.  21s  -si~> 

h,  defect  of,  with  Retinitis  pigmen- 
tosa, p.  60,  Fig.  96,  p.  63,  Fig.  124,  p. 
67,  Fig.  138,  p.  76,  Fig.  161,  p.  79,  Fig. 
168 
Spenci  r  (Coloboma   iridis),  p.  494   (Bibl. 

264),  p.  536,  Fig.  1167 
Spenglei     (Retinitis    punctata  albescens), 

pp.  26,  12  (Bibl.  216),  p.  98,  Fig.  272 
Spicer,   Holmes   (Total  Colour-blindness), 
p.    218,    Fig.    368,    p.    222.    Fig.    392: 
(Ectopia  Lentis),  p.   192  (Bibl.  217),  p. 
549,  Fig.  1210 


Spiece  (Ectopia  lentis),  p.  493  (Bibl.  227), 
p.  548,  Fig.  L203 

Spina  bifida,  in  family  with  Retinitis  pig- 
mentosa, p.  65,  Fig.  134 

sprains.  Liability  to,  with  Blue  Sclerotics, 
p.  286;  see  also  under  Blue  Sclero- 
tics 

Spurway  (Blue  Sclerotics),  pp.  272,  291 
(Bibl.  32),  p.  310,  Fig.  639 

Spurzh  im  (Colour  blindness),  p.  203  (Bibl. 
55),  p.  217,  Fig.  182 

Standish  (Retinitis  pigmentosa),  p.  40 
(Bibl.  154) 

Starkey  (Ectopia  lentis),  p.  551,  Fig.  1219 

Stature,  with   Fragility  of  Bone,  pp.  273, 

288.     I 'late  B 

Steffan    (Colour-blindness),   p.   208    (Bibl. 

163) 
Stein  (Retinitis  pigmentosa),  p.  42  (Bibl. 

228) 
SteinhauS   (Glioma   retinae),    p.   117  (Bibl. 

33),  p.  119,  Fig.  334 
Steinheim,  on  ehrupsia,  pp.  190,  209  (Bibl. 

183) 
Stellwag  von  Garion  (Glaucoma),  p.   485 

(Bibl.  38),  p.  520,  Fig.  1058 
Stephenson  (Aniridia),  p.  489  (Bibl.  129), 

p.  526,  Fig.  1099;   (Blue  Sclerotics),  pp. 

292  (Bibl.  57),  293  (Bibl.   81),   p.    296, 

Fig.  602 
Stewart  (Blue  Sclerotics),   p.   294   (Bibl. 

117),  p.  300,  Fig.  609 
Stieren    (Glioma    retinae),    pp.    112,     L18 

(Bibl.  43) 
StiSvenarl    (Night-blindness),    pp.    5,    35 

(Bibl.  30) ,  p.  104,  Fig.  305 
Stilling  (Colour-blindness),  p.   206  (Bibl. 

114).  p.  247,  Figs.  485-489,  p.  254,  Fig. 

549 
Stobie  (Blue  Sclerotics),  p.  295  (Bibl.  129), 

p.  301,  Fig.  611 
Stock  (Retinitis  pigmentosa),  pp.  12,    43 

(Bibl.  255) 
Stockard,  experimental  work  of,  pp.  16,  46 

(Bibl.  328) 
Stoeber  (Aniridia),  p.  485  (Bibl.  31),  p.  528. 

Fig.  1112.    (Microphthalmos),   p.   500, 

Fig.  958 
Sthr   (Retinitis   pigmentosa),    pp.    19,    36 

(Bibl.  52) 
Stoessiger,  on  growth  curves,  pp.  334,  356 

(Bibl.  145) 
start  (Colour-blindness),  p.  209  (Bibl.  199) 
Story  (Glaucoma),  p.  488  (Bibl.  114),  p. 

523,     Fig.     1079;      (Hereditary     Optic 

Atrophy),  p.  352  (Bibl.  21),  p.  Ins.  I  : 

851 
Straat  (Blue  Sclerotics),  p.  295  (Bibl.  125], 

p.  307,  Fig.  628 
Strabismus,  associated  with  Aniridia,  pp. 

469,  525,  Fig.  1095,  p.  526,  Fig.  1 100,  p. 

527,  Fig.  1110,  p.  528,  Figs.  1112.  1115. 

p.   531,   Fig.  1128,  p.  532.    Fig.    1143; 

with  Coloboma  iridis,  pp.   176,  534,  Fig. 

1158,  p.  535,  Fig.  1161  ;  with  Coloboma 

of  Optic  Nerve,  p.  537,  Fig.  1170;  with 

Total  Colour-blindness,  p.  219,  Figs.  374, 

376,  p.  220,  Fig.  381,  p.  222,  Fig.  389; 

with  Ectopia  lentis,  pp.  180,  539,  Fig. 

1175,  p.  54  1.  Fig.  11  s2,  p.  546,  Fig.  1194, 

p.    517,    Fig.    1200,    p.   548,    Figs.    1202. 

I2li.!,   p.    552,    Fig.  1231;    with  Gyrate 
atrophy  of  Choroid,  p.    96,   Fig.   266; 

with  Hereditary  Optic  Atrophy,  p,  363, 

Fig.  708,  p.  365,  Fig.  712,  p.  366,  Fig. 

713.  p.  367,  Fig.  716,  p.  371,  Fig.  723, 

p.  395,  Fig.  797,  p.  405,  Fig.  838,  p.  410, 


Fig.  860;  with  Microphthalmos,  pp.  431, 
132,  434,  495-6,  Fig.  942,  p.  498,  Fig. 
948,  p.  500,  Figs.  900,  963,  p.  501, 
Figs.  966,  968;  with  Night-blind- 
ness, p.  108,  Fig.  320,  p.  109,  Fig.  321, 
p.  Ill,  Fig.  326;  with  Retinitis  pigmen- 
tosa, p.  54,  Fig.  is,  p.  55,  Fig.  51,  p.  58, 
Fig.  81,  p.  60,  Figs.  94,  97,  p.  61,  Fig. 
117,  p.  68,  Fig.  139,  p.  77,  Fig.  164, 
p.  81,  Fig.  170,  p.  82,  Fig.  L83,  p.  85, 
Fig.  200,  p.  103,  Fig.  293;  with  Blue 
Sclerotics,  p.  302,  Fig.  611;  in  family 
with  lietinitis  pigmentosa,  p.  80,  Fig. 
171,  p.  82,  Fig.  178,  p.  85,  Fig.  200,  p. 
90,  Fig.  2:;o 

Strack  (Fragility  of  Bone),  pp.  270,  290 
(Bibl.  9),  p.  321,  Fig.  689 

Strangeways,  on  growth  in  vitro,  pp.  275, 
295  (Bibl.  145] 

Streatfield  (Buphthalmos),  p.  487  (Bibl. 
79),'  p.  513,  Fig.  1020;  (Coloboma iridis), 
p.  486  (Bibl.  42),  p.  535,  Fig.  1160,  p. 
537,  Fig.  1172 

Strebel  (Ectopia  lentis),  pp.  479,  481,  492 
(Bibl.  202),  p.  540,  Fig.  1177 

Strzeminski  (Hereditarj  Optic  Atrophy), 
p.  353  (Bibl.  61),  p.  402,  Fig.  832 

Studer  (Retinitis  pigmentosa),  pp.  14,  43 
(Bibl.  236) 

Stuelp  (Microphthalmos),  pp.  437,  492 
(Bibl.  203),  p.  497,  Fig.  911 

Stul    (Fragility  of  Bone),  p.  295  (Bibl.  130) 

Suckling  (  Hereditary  Optic  Atrophy),  p.  352 
(Bibl.  27),  p.  417,  Fig.  904 

Suganuma  (lietinitis  pigmentosa),  pp.  12, 
13,  44  (Bibl.  286) 

Suicide,  in  families:  with  Hereditary  Optic- 
Atrophy,  p.  362,  Fig.  707,  p.  384,  Fig. 
756;  with  Retinitis  pigmentosa,  p.  52, 
Fig.  27,  p.  59,  Fig.  87 

Sam, la  (Fragility  of  Bone),  p.  292  (Bibl. 
58) 

Swanzy  (Colour-blindness),  p.  208  (Bibl. 
174);  (Night-blindness),  p.  37  (Bibl.  74, 
83),  p.  106,  Fig.  316 

Stim  (Hereditary  Optic  Atrophy  I,  p.  352 
(Bibl.  35),  p.  396,  Fig.  803 

Syndactyly,  see  under  Digital  Anomaly 

Syphilis,  in  father  of  cases  of  Microphthal- 
mos, p.  497,  Fig.  944 

Szili,  on  ehrupsia,  pp.  190,  209  (Bibl.  193) 

Szokalski,  on  ehrupsia,  p.  204  (Bibl.  66) 

Takagi  (Hereditary  Optic  Atrophy),  p.  423, 

Fig.  939 
Takahashi  (Blue  Sclerotics),  p.  295  (Bibl. 

131),  p.  311.  Fig.  646 
Takahasi  (Hereditary  Optic  Atrophy),  p. 

420.  Fig.  915 
Takashima  (Hereditary  Optic  Atrophy),  p. 

355  (Bibl.  99),  p.  399,  Fig.  820 
Takayasu  (Retinitis  punctata  albescens), 

p.  43  (Bibl.  239),  p.  100,  Fig.  279 

Talipes,   associated   with  Aniridia,   p.  526, 

Fig.    1099;   with    Microphthalmos,    pp. 

431,    496,    Fig.    943;    in    family    with 

Aniridia,  p.  526,  Fig.  1099 
Tay,  Xettlesliip's  friendship  for,  p.  xv 
Tat/lor  (Glioma  retinae),  p.  120,  Fig.  341. 

(Hereditary   Optic    Atrophy),    pp.    352 

(Bibl.  38),  355  (Bibl.  100),  p.  369,  Fig. 

717,  p.  381,  Fig.  749,  p.  396,  Fig.  800 
Tilth,    defect  of,  with  Aniridia,  pp.  469, 

520.  Figs.  1099,  1102,  p.  52s,  Fig.  1116; 

with  Total  Colour-blindness,  p.  221,  Fig. 

388;   with  Ectopia   lentis,  p.  538,  Fig. 

1174;    with   Microphthalmos,  pp.  430- 
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432,  498,  Figs.  948,  949,  p.  501,  Fig. 
972;  with  Retinitis  pigmentosa,  p.  53, 
Fig.  36,  p.  60,  Fig.  93;  with  Blue 
Sclerotics,  pp.  286,  299,  Fig.  603,  pp.  301- 
2,  Fig.  611,  p.  302,  Fig.  612,  p.  310, 
Fig.  640,  p.  311,  Figs.  642,  646,  p.  313, 
Fig.  654,  p.  314,  Figs.  660,  661,  p.  324, 
Fig.  703 
Tension  of  Eye,  on  causes  of  rise  in,  pp.  449, 
450 ;  on  safe  limits  of,  p.  451 ;  in  Megalo- 
cornea,  p.  506,  Fig.  983,  p.  507,  Fig. 
985,  p.  508,  Figs.  986,  988,  989,  992 
Terrien  (Ectopia  lentis),  p.  491  (Bibl.  176), 
p.  551,  Fig.  1218.  (Blue  Sclerotics),  p. 
296  (Bibl.  149),  p.  315,  Fig.  663 

Terry  (Blue  Sclerotics),  p.  293  (Bibl.  92), 
p.  307,  Fig.  627 

Theobald  (Aniridia),  p.  488  (Bibl.  99), 
p.  525,  Fig.  1095 

Theodorich,  on  formation  of  the  rainbow, 
p.  129 

Theophrastus,  on  variation  in  vision,  pp. 
126,  127 

Thompson,  A.  H.  (Hereditary  Optic  Atro- 
phy), p.  355  (Bibl.  97),  p.  374,  Fig.  729; 
(Retinitis pigmentosa), p.  42 (Bibl.  216a), 
p.  85,  Fig.  203 

Thompson,  J.  L.  (Ectopia  lentis),  p.  488 
(Bibl.  96),  p.  550,  Fig.  1215;  (Glioma 
retinae),  p.  117  (Bibl.  32) 

Thompson,  J.  T.  (Choroideremia),  p.  42 
(Bibl.  208),  p.  95,  Fig.  263 

Thomsen  (Hereditary  Optic  Atrophy),  p. 
352  (Bibl.  31),  p.  396,  Fig.  802;  (Micro- 
phthalmos), p.  492  (Bibl.  218),  p.  497, 
Fig.  945 

Thomson  (Glioma  retinae),  p.  117  (Bibl.  21), 
p.  119,  Fig.  335 

Tiffany  (Ectopia  lentis),  p.  489  (Bibl.  125), 
p.  542,  Fig.  1189;  (Microphthalmos),  p. 
490  (Bibl.  151),  p.  501,  Fig.  968 

Tillaye  (Fragility  of  Bone),  p.  293  (Bibl. 
76),  p.  319,  Fig.  682 

Tobacco,  habits  regarding  use  of,  in  Heredi- 
tary Optic  Atrophy,  p.  343 ;  see  also 
descriptions  of  pedigrees,  pp.  357-418 

Tobacco  Amblyopia ,  and  Hereditary  Optic 
Atrophy,  p.  343 

Tobias,  on  the  inheritance  of  eye  disease, 
p.  44  (Bibl.  278) 

Tobin  (Retinitis  pigmentosa),  p.  39  (Bibl. 
131),  p.  57,  Fig.  73 

Todas,  Colour-blindness  amongst  the,  p. 
234,  Fig.  425 

Tode  (Coloboma  iridis),  pp.  466,  484  (Bibl. 

11) 

Tone,  appreciation  of ,  in  the  Colour-blind, 
p.  193 

Torelle,  on  colour  vision  in  animals,  pp. 
162,  213  (Bibl.  285) 

Toxic  Amblyopia,  colour  vision  in,  p.  176; 
luminosity  curve  in,  p.  177 

Trallianus,  early  reference  to  Night-blind- 
ness, p.  34  (Bibl.  5) 

Transmission  of  Defect,  responsibility  for, 
pp.  199,  277,  278,  281-284,  328,  329, 
346-349,  437,  438,  477,  481,  482 

Traquair  (Glioma  retinae),  p.  118  (Bibl. 
58),  p.  120,  Fig.  345;  on  scotomata  in 
Hereditary  Optic  Atrophy  and  Tobacco 
Amblyopia,  pp.  343,  357  (Bibl.  153) 

Trendelenburg,  on  visual  purple,  p.  213 
(Bibl.  290)' 

2>ey>;H;u'n(/,inRetinitis'pigmentosa,pp.  15, 
56,  Fig.  64 

Tron  (Hereditary  Optic  Atrophy),  p.  356 
(Bibl.  136),  p.  371,  Fig.  723 


Trousseau  (Retinitis  pigmentosa),  p.  40 
(Bibl.  171),  p.  53,  Fig.  39,  p.  90,  Fig.  230 

True  (Night-blindness),  p.  106,  Fig.  317 

Tuberculosis,  case  of,  with  Glaucoma,  p. 
517,  Fig.  1040;  with  Ectopia  lentis,  pp. 
480,  541,  Fig.  1183,  p.  543,  Fig.  1190, 
p.  545,  Fig.  1192,  p.  548,  Fig.  1202; 
with  Hereditary  Optic  Atrophy,  p.  408, 
Fig.  851 ;  with  Retinitis  pigmentosa,  p. 
67,  Fig.  137,  p.  81,  Fig.  176;  with 
Retinitis  punctata  albescens,  p.  99,  Figs. 
275,  276,  p.  100,  Fig.  278.  Cases  in 
unaffected  members  of  families  should 
be  sought  for  in  Pedigree  Plates  and 
in  descriptions  of  cases 

Tucker,  on  colour  vision,  p.  215  (Bibl.  356) 

Turbervile,  early  case  of  Total  Colour-blind- 
ness, pp.  134,  202  (Bibl.  21) 

Tweedy,  on  "Nyctalopia,"  pp.  2,38  (Bibl. 
116) 

Twins,  Aniridia  in,  p.  528,  Fig.  1114; 
Coloboma  iridis  in,  p.  527,  Fig.  1104; 
Colour-blindness  in,  p.  239,  Fig.  441,  p. 
251,  Fig.  517,  p.  256,  Fig.  569;  in  sons 
of,  p.  259,  Fig.  580;  Hereditary  Optic 
Atrophy  in,  p.  402,  Fig.  831,  p.  416,  Fig. 
893;  Megalocornea  in,  p.  506,  Fig.  983; 
Blue  Sclerotics  in,  p.  299,  Fig.  603,  p. 
313,  Fig.  656,  p.  324,  Fig.  703 

Uhlenhuth ,  on  regeneration  of  tissue  in 
grafted  eyes,  pp.  158,  217  (Bibl.  384) 

Uhthoff  (Total  Colour-blindness),  pp.  212 
(Bibl.  261),  213  (Bibl.  279),  p.  220,  Fig. 
381,  p.  223,  Fig.  394 

Ulianitsky  (Aniridia),  p.  495  (Bibl.  292), 
p.  529,  Fig.  1119 

Ulrich  (Retinitis  punctata  albescens),  pp.38 
(Bibl.  117),  39  (Bibl.  126),  p.  99,  Fig.  277 

Unilateral  Affection,  of  vision,  p.  174;  in 
Anophthalmos,  pp.  434,  436,  500,  Fig. 
961 ;  in  Buphthalmos,  pp.  445,  509,  Fig. 
993  ;  in  Colour-blindness,  pp.  176,  177, 
190,  191,  192,  223-4,  Fig.  399  ;  in  Colo- 
boma iridis,  pp.  474,  475,  532,  Fig.  1144, 
p.  533,  Figs.  1151,  1155,  p.  534,  Fig. 
1158,  p. 535,  Figs. 1159, 1161, 1162,p. 536, 
Fig.  1165,  p.  537,  Figs.  1168.  1169  ;  in 
Colobomata  of  Choroid  or  Optic  Nerve, 
p.  535,  Fig.  1161,  p.  536,  Fig.  1163 ;  in 
Coloboma  lentis,  p.  541,  Fig.  1179;  in 
Ectopia  lentis,  p.  551,  Fig.  1220;  in 
Microphthalmos,  pp.  434,  436,  500,  Figs. 
957,  958,  p.  502,  Figs.  973,  974,  978,  p. 
535,  Fig.  1161,  p.  537,  Fig.  1170;  in 
Retinitis  pigmentosa, pp.  10,  11,  61,  Fig. 
Ill,  p.  90,  Fig.  236 

Usher,  assistance  of,  p.  483.  Work  of,  on 
Albinism,  pp.  153,  167,  169;  on  macular 
and  peripheral  vision,  p.  170;  on  enlarg- 
ed corneae  in  fish,  pp.  441-2,  493  (Bibl. 
236).  (Anophthalmos),  p.  502,  Fig.  982; 
Plate  Q,  figs.  1-9.  (Choroideremia),  pp. 
27,  45  (Bibl.  310),  p.  62, Fig.  119,  Plate  p. 
(Colour-blindness),  pp.  200,  216  (Bibl. 
357,  364),  217  (Bibl.  403),  p.  225,  Fig. 
406,  pp.  227-229,  Figs.  408,  409,  p.  231, 
Fig.  413;  (Ectopia  lentis),  pp.  481,  494 
(Bibl.  258),  p.  537,  Fig.  1174,  p.  538, 
Fig.  1175,  p.  542,  Fig.  1184,  p.  543,  Fig. 
1190,  p.  544,  Fig.  1191,  p.  545,  Fig.  1192 ; 
(Glaucoma),  pp.  452,  524,  Fig.  1087; 
(Hereditary  Optic  Atrophy),  pp.  355, 
(Bibl.  98),  357  (Bibl.  146,  147),  p.  357, 
Fig.  704,  p.  377,  Fig.  737,  p.  391,  Fig. 
779 ;  (Microphthalmos),  pp. 432, 433, 435, 
437,  493  (Bibl.  243),  p.  495,  Fig.  942 ; 


(Retinitis  pigmentosa),  pp.  6,  8,  15,  19, 
20,  45  (Bibl.  301),  p.  62,  Fig.  119,  pp. 
64-81,  Figs.  133-173;  (Blue  Sclerotics), 
p.  314,  Fig.  659 

Vail  (Megalophthalmos),  p.  495  (Bibl.  293) 
Valentine  (Colour-blindness),  p.  216  (Bibl. 

368) 
Valude  (Hereditary  Optic  Atrophy),  p.  354 

(Bibl.  94).  p.  417,  Fig.  907 
Van  Biervliet,  on  Retinitis  pigmentosa  in 

horses,  pp.  21,  36  (Bibl.  48) 
Van  der  Hoece  (Retinitis  pigmentosa),  p. 
45  (Bibl.  291),  p.  81,  Fig.   178;   (Blue 
Sclerotics),  p.  293  (Bibl.  85,  90),  p.  301, 
Fig.  610,  p.  304,  Fig.  616 
Van  der  Veer  (Blue  Sclerotics),  p.  294  (Bibl. 

108),  p.  314,  Fig.  661 
VanDuyse  (Aniridia),  p.  491  (Bibl.  177), 
p.  532,  Fig.  1136;   (Retinitis  punctata 
albescens) ,  p.  43  (Bibl.  241) ,  p.  97,  Fig.  269 
Van  Forest,  early  reference  to  Night-blind- 
ness, p.  34  (Bibl.  9) 
Van  Heaven  (Hereditary  Optic  Atrophy), 
p.  356  (Bibl.  130,  132),  p.  365,  Fig.  712, 
p.  366,  Fig.  714,  p.  376,  Fig.  733,  p.  395, 
Fig.  798 
Van  Lint  (Hereditary  Optic  Atrophy),  p. 

355  (Bibl.  105),  p.  366,  Fig.  713 
Van.  Trigt  (Retinitis  pigmentosa),    pp.  6, 

35  (Bibl.  31) 
Vascular  System,  in  Retinitis  pigmentosa, 

pp.  19,  20,  49,  Fig.  5,  p.  50,  Fig.  6 
Vaso-motor  Defect,  with  Hereditary  Optic 
Atrophy,  p.  366,  Fig.  713,  p.  372,  Fig. 
724;  with  Blue  Sclerotics,  p.  308,  Fig. 
630,  p.  310,  Fig.  640,  p.  314,  Fig.  660, 
p.  316,  Fig.  667 ;  with  Retinitis  pigmen- 
tosa, p.  19 
Vaughan,  on  chrupsia,  pp.  190,  214  (Bibl. 

315) 
Veil  (Blue  Sclerotics),  p.  296  (Bibl.  149), 

p.  315,  Fig.  663 
Velhagen  (Aniridia),  p.  494  (Bibl.  252),  p. 
532,  Fig.  1140;  (Hereditary  Optic  Atro- 
phy), pp.  353  (Bibl.  51),  354  (Bibl.  69), 
p.  400,  Fig.  821,  p.  413,  Fig.  883 
Venneman    (Buphthalmos),   pp.  447,    490 

(Bibl.  159),  p.  513,  Fig.  1021 
Vcnturi,  on  formation  of  the  rainbow,  pp. 

129,  203  (Bibl.  39,  42,  44) 
Vernon  (Colour-blindness),  p.  205  (Bibl.  93) 
Verry,    on    homonymous   hemiachroma- 

topsy,  pp.  178,  179,  209  (Bibl.  202) 
Vetsch  (Glioma  retinae),  pp.  112,  114,  117 

(Bibl.  24) 
Vierordt,  on  luminosity  curves,  pp.  147, 

205  (Bibl.  101) 
Vieusse  (Night-blindness),  p.  38  (Bibl.  104), 

p.  106,  Fig.  315 
Virchow    (Glioma   retinae),  pp.   113,  117 

(Bibl.  13) 
Vision,  early  explanations  of,  pp.  125, 126; 
mechanism  of,  p.  142 ;  luminosity  curves 
under  different  conditions  of,  pp.  144- 
147;  central  and  excentric,  pp.  146, 147, 
149,  150,  151.  In  cases:  of  Aniridia,  pp. 
466,  467;  of  Buphthalmos,  p.  446;  of 
Coloboma  iridis,  pp.  474,  475;  of  Ecto- 
pia lentis,  pp.  479,  480,  481;  of  Heredi- 
tary Optic  Atrophy,  pp.  335-337 ;  of 
Megalocornea,  pp.  440,  441,  508,  Figs. 
985,  986,  988,  989,  p.  509,  Fig.  990 ;  of 
Microphthalmos,  p.  436 ;  of  Retinitis 
pigmentosa,  pp.  9,  15 
Visual  fields,  in  Total  Colour-blindness,  p. 
222,  Fig.  390,  p.  223,  Fig.  396,  p.  224, 
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Fig.  399;  in  Hereditary  Optic  Atrophy, 

pp.  335-337;    in  Retinitis  pigmentosa, 

pp.  7.  8 
Visual  purple,  pp.  1 18,  1 19,  157  :  and  colour 

vision,  pp.   l"il,   155,  lod;   in  retinae  of 

animals,  pp.  151,  155;  and  Night-blind- 

aess,  p.  14;  action  of,  on  bile  pigment, 

pp.  II,  L5 
Vogt,    on   inheritance  of  eye  disease,   p. 

(6    (Bibl.   321);    on    Buphthalmos    in 

rabbits,  pp.  447,  493  (Bibl.  232),  p.  513, 

Fig.    1022;     (Colour-blindness),  p.  218 
ibl.  409,  410,  ll'.n.  p,  237,  Figs.  436, 

138,  p.  242.  Fig.  446,  p.  256,  Fig.  566, 

p.    258,   Fig.    577,    p.    201,    Fig.    585; 

(Ectopia  lentis),  pp.  478,  481,  490  (Bibl. 

172),  p.  539,  Fig.  1176;    (Glaucoma),  p. 

194    (Bibl.   253).    p.    518,    Fig.    1042; 

(Hereditary  Optic  Atrophy),  p.  356  (Bibl. 

123),  p.  378.  Fig.  738 
Voorhoeve  (Blue  Sclerotics),  p.  293  (Bibl. 

93),  p.  302,  Fig.  612 
I". '.-..ins  (Hereditary  Optic  Atrophy),  p.  355 

(Bibl.  113),  p.  396,  Fig.  801 
Vrolik,  Osteogenesis  imperfecta  of,  pp.  289, 

290  (Bibl.  16);  Plate  E 

Waarderiburg  (Aniridia),  p.  493  (Bibl. 
233),  p.  532,  Fig.  1142;  (Coloboma 
iridis),  Plate  B,  fig.  5;  (Total  Colour- 
blindness), pp.  167,  218  (Bibl.  422), 
p.  224,  Fig.  402;  (Hereditary  Optic 
Atrophy),  p.  356  (Bibl.  131),  p.  362, 
Fig.  708,  p.  369,  Fig.  718,  p.  395,  Fig. 
797 

II  agenmann  (Hereditary  Optic  Atrophy), 
p.  354  (Bibl.  SO),  p.  389,  Fig.  773,  p.  402, 
Fig.  831 ;  (Betinitis  pigmentosa),  pp.  14, 
40  (Bibl.  164,  168) 

Wagner,  on  Glaucoma  in  Jews  and  Gen- 
tiles, pp.  452,  453,  454,  455,  487 (Bibl. 82) 

Wallenberg  (Glaucoma),  p.  491  (Bibl.  182, 
192).  p.  524,  Fig.  1088 

Wardrop,  on  Colour-blindness,  pp.  181, 
L83,  203  (Bibl.  48);  on  Glioma  retinae, 
pp.  114,  116  (Bibl.  5) 

Wiirliiiiiont  (Colour-blindness),  p.  200  (Bibl. 
115) ;  (Retinitis  pigmentosa),  p.  37  (Bibl. 
96) 

Wartmann  (Colour-blindness),  p.  204  (Bibl. 
67,  69),  p.  255,  Fig.  561 

Watson,  on  colour  vision  in  animals,  pp. 
162,  215  (Bibl.  338) 

Websti  r  (Bel initis pigmentosa), p. 38  (Bibl. 
105),  p.  49,  Fig.  2,  p.  50,  Fig.  12,  p.  52, 
Fig.  26,  p.  58,  Figs.  74,  76,  p.  59,  Fig. 
90,  p.  60,  Fig.  99 

Wi .  h  rs  (Night-blindness),  p.  45  (Bibl.  311, 
312) 

Wehrli  (Colour-blindness),  p.  213  (Bibl. 
291).  (Glioma  retinae),  p.  118  (Bibl.  47) 

Weise,  on  Night-blindness  in  China,  pp. 
21,  35  (Bibl.  20) 


Weizeriblatt  (Megalocornea),  p.  495  (Bibl. 

279),  p.  509,  Fig.  991 
Wells  (Betinitis  pigmentosa),  p.  37  (Bibl. 

84) 
Werner  (Glaucoma),  p.  495  (Bibl.  281),  p. 

520,  Fig.  1067 
Wernicke  (Total  Colour-blindness),  p.  217 

(Bibl.   385),  p.  218,  Fig.  307:    (G 

Atrophy  of  Choroid),  p.  43  (Bibl.  256), 

p.  96,  Fig.  265 
Wery,  on  colour  vision  in  animals,  pp.  162, 

213  (Bibl.  292) 

U'cstlinff  (Hereditary   Optic   Atrophy),   p. 

353  (Bibl.  46),  p.  387,  Fig.  767 
Weve  (Total  Colour-blindness),  p.  225,  Fig. 

405;  (Ectopia  lentis),  pp.  479,  495  (Bibl. 

286),  p.  552,  Fig.  1227 
Wt  yert  (Coloboma  of  Optic  Nerve),  p.  488 

(Bibl.  105),  p.  536,  Fig.  1163 
Whewell,  on  "idiopts"  as  a  name  for  the 

Colour-blind,  p.  181 
Whipman  (Fragility  of  Bone),  p.  293  (Bibl. 

88) 
Whitaker,  on  flight  of  bats,  pp.  160,  161, 

214  (Bibl.  306) 

White  (Aniridia),  p.  529,  Fig.  1122 

Wider  (Betinitis  pigmentosa),  p.  39  (Bibl. 
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.9/    ,6*   3® 


764 


t_i? 


*=.  non-adult 


Griscom 


762  Wilhrand  anil  Saenger 

i        iO    i( 


1 r 

1  •  l#  iU  *U  sU  &' 


ill 


,4    .4 


763 

I 


ft      *9 '& 


„      |^     ^9    3? 


Ill  I 


•     •     •  4® 


No  consanguinity 

765 

I 


©■ISIin.l 

No  consanguinity  recorded  No  cons    igui  1        ■    ord  1 


II  I 


I         '  '  '  I  I ' ' ' 

f  ^  39  4f9*tj9'f  ?^,of4  "9  "f  ;49  tfjS 

1    11   1    r4   \~r 


in 


1 — ■ — "i — 1 — 1 
.6 16  36  ^59  *q  7f  t4  ,$,£  «g«6«f  nQ«9.i6.7Q»*it  ^9^9 

No  consanguinity 


61639 


Lagrange. 


766 


1 — I — I — |- 
,,,4^43649306679,999 


A*Q 


T 1  Mil 


1    I-    IW3U*1 


»        '        9 

II  .OiOj! 

r^ — 1 

III  (•  •:•    3' 


767 


No  consanguinity  recorded       No  consanguii 

Haushaltef 


£j9 


Westhnti: 


T~~r 

1       1  H-i 

>*4  39    4t4i97® 


■oJ  36^)  ff4  o4  74 *6+96*       ,06  i&^Jm 


? 

/v3y  tO  *«nl,na<lult 


768 
1  I 


tf 


11  1  •  tU     jV  *! 


111 1 


Jameson   Evans 


?j^ 


n—T 


i*Q  A  <$&<$£«£  $     .44 

I 1 ^-l 1 J        .        f 

r^4^)6474,9?©(o© 


v  ,6 


769  J       I- 

4 


1  u  iy  j 


§j$ 


111        |CJ  iV     3' 


IV   I 


a  ^  I  ^  ■  Myopia 

©103^  ®-Bli"d.  ,, 

No  consanguinnv  recorded 


I T 1 1 

9ti394i5# 

Jj^e  Obese 

mly   rc<  <>r<!' 1: 


no  consanguinity  recorded         Issued  by  the  Francis  Galton  Laboratory  for  National  Eugenics. 


TREASURY    OF    HUMAN    INHERITANCE 

Hereditary  Optic  Atrophy. 


Pl.ATK    LVI 


770  I  I  Jameson  Evans 

I 


II  lU  tU  3 


4    4?    ,9    J    ^ 


ill  /•  v  sm  4#  5^ 

Nn  consanguinity  recorded 


771 


Jtkobtobn 


-1 — r 


in 


6163O  SsdiOjf 


+«Dicd  young 


772 

1 


Leber 


II  I 


tL^*t_^ 


I     ly  I      '      I     ' 
111  i9t#jf  aOsQ6§ 

Y  a  Epileptic. 


773  ***« 


1 


*  '       i        I 1 

II  iO  tO    9#      4?     » 


r 


II  »•  2? 


>£  4? 


774 


*lo  consanguinity  sli  ■  Cataract,  No  consanguinity 


Ogilvie 


N„ 


cons.in^uiMii\  rt*o 


rded 


I  I  I  I  I 

iO  i0  4050  60  70,090/09,19,2^,30     ,4 


III  ,( 


IV 


' 1 — i — 1 ' — ' — 1 — ' — i — ■ — r-1 — 1 — ' — ' — 1 

*6  $^&  79  to  9Oj^>  H&t^uQ^i^ij^agifiugv&i&vQ 

I         T~^         I         I         I         T^      I         I         I  +»Died  in  infancy 


1 1         f- 

,6 16  *6  46  39  66  79  »6  76  /06  u6 


*-Fits 


776 


■f4 


Still-born 


Rampoldi 


775 


Uleg. 


Dovne 


III    I 


?4  4jS   ■f**1? 


-j    1 — J — 1 — 1 — 1 

v.  fSzQ  36 46  ffQ  6#Jr£  ^^J0^ 


*-Deaf 
No  consanguinity  recorded  +■  Died  in  infancy         X"  Myopia  No  consanguinity 


II  I 


111  J 


IV 


,6  &        A 


+"Died  in  infancy 


777 


11      1 


■tU? 


Leber 


§  19    ^  49    s6^ 

-1 1       r-^-i 


t«  3q  4^  5^  66  76  »9  ^*,«6 
v  ,6 16 


^•Alcoholic 


778 


•tU? 


<le  Graaf 


,?.£ 


*£ 


.1  i^i3^i  5o^  t^^-^^o^.46^9^ 

,V      ,©*      ld)+      3©+       4®+  50*      4®* 


No  consanguinity  recorded 


No  consanguinity  recorded 


+  -  non-adult. 


No  consanguinity  recorded 


779 


Usher 


II  I 


III 


1 1 r 


1  I   I    r~\  ^1    ix  it  ix  ij -x  iK  i«  l  r- h" 

v      ,0iO3O4O»o  40  tOiOoO/oO  (/O.iO.sOiin.sO  ,tn»-^«( 


io^a6  46*0.  tft   79 

i  1  I  1    1  I 1.1  .  *.   '    1 

7§3®9§,(»o«q,i9oO        •40^i60j7y«©^©»«o 

i  ,  irP^TXATi 

OuC>i4OisQr«0\7QaOi9®M©    3,03t0 


ttf 


9  16  3Q  49 16  46  79  »Q  99/«9  iiQIiSbQiiQ 


i&'lQaQ 


Q«  Albinism. 

^  •  Bad  sight  in  old  n#e 

♦*  -Died  in  infancy 
K  -Seen 


Consanguinity 


Issued  £jy  /yfce?  Francis  Galton  Laboratory  for  National  Eugenics. 


TREASURY    OF    HUMAN    INHERITANCE 

Hereditary  Opjk    Atrophy. 

780  Batten 

"! 1 r 


Pi  am    I  VII 


1 — I — ' — I — ] — i — ■   >    \    /   <i — ' — i — I — r;-1 — i    ?  ? 

•  iq  o  5  *9  s6  iQ  76 1®  ^© ,«©  1.®  119  «S  *q  « 6  *q  7$  »q  4©      10© 


7«i     • — ; 

:    1 


qA^pqf       vQ^ 


"]  Sell 


1 r-^ r 


BAs?  *q  sq  6^J>  f^A**  / J«9 


in 


'   ■    !  II  ?  9 

,©  I® 


t 


-S2   f 


I 


*t*«t~3 


Reinsberger 


I!  / 


6  *4« 


1 — 1 — r-— 1 — 1 — 1 

£  ±  /N       4>* 

/#  l9  3**9  5*  60 


msanguinitj  re<  ord<  ■  I 


\n  consang ..."       recorded 
I 1 1  Nettlrahlp  78E 


$tj»**? 


1 1 1 r 


^         £         £         £  £  <fc         £ 

>•  it  3#  4#  59  60  79  »6  <?0 


'4*9  «9 


I 1 J    Scttlohip 


$^».' 


1  linn 


786  \etlle*hip 


787| — r 

1  •    1.9  sQ  4< 


Hie 


ill  I 


<F;:  -. 


788 


$  *9*  3?  *05^> 


n    '  ig  .1  orded 

789  Habershon 

1       O    iC 


*+  ?    >         ?  r~i 

in       -^^939445®  «070 

+»Died  young 

\.     onsang  tin 


•$3 


AifJ-Q 


1 1      1 


11  u 


19  ^9  4y  *"9       7  ?9/o(' 


n 


■4ig      36*        *9*£&£ 


I ^T 


*•  Phthisis 


in    ivi^      t_m>n  u 


791 

1         lUif  i 


in  h 

x                                      )£=\1\  opi        +-.             •   1         .,                                      ,    ,  .-  . 

.myiii  4o  consangumitj   ret 1  I  No  consanguinity  recorde 


790 


IV      V 


r        465O 


^  !     '     I  I  I 

IV  46  sO  6®  ji  .4  &,<£>  >iQ<r6*Q 


III       I 


<S)       £  £ 


A  s6\6 

■  nsanguinity  recorded 


16^63* 


4U  5k 


,* 


792  I 1 

•0*9      *9  ^ 


!J-»Phthisis  *  4\x 

III  »-Myopi  l#  lO 


■ ■ 


793 


tS 


R.4\  111  11  d  and  K 


1 1 1 1 r-H 1 1 1 1 

A  £       ^t     A        /Nt      '+       't       '         A         '  /K 

^36      *  » 


1® 


+sDi 


794 


•9 

? 

-9 

.9 

9 

II         J  : 

1 

1 

1 
-V? 

—  1 

^  "Vru 


Y 


■ 


796 


■$j9 


•Qj9 


— 1 1 — 1 

4  g***f 


796 


I  1 


/<^      X? 


1 1 — r 


-®1©3(p^6®7(b4)9®;ef:pa®,3d)146  ,5® 
.©*    vdf  a®\®*     - 


nsanguinit)  recorded 


r_Ll  I j ' j 

I 1 1 1 1         r-l-j  J "     . 

, ■  1  $  id  £  A  $6  (Q  7q  869C     16 nQ  139 1<5 154^ 


f^=  No 


+.Died  young  f^     1        I        r       I        I        j        |     ^        ' 

16*  .6  36  46  s6  (.6  7o  *q  qO'cO 


■--'rt' djc  /"^^  Francis  Galton  Laboratory  fot 


TREASURY    OF    HUMAN    INHERITANCE 

Hereditary  Optic  Atrophy. 


late 


LVIII. 


797 

I 


te%$ 


Waardenburg 

■f»«f 


798 


i — r 


,6  zQ  36  46  &9  *9  t6     9#  96  «6 


iv   iQ  z# 

Y 

v    ,5 


3Q  4O  50  ,,#  tO  «•  9#  wo  11Q 


^=  No  information 
•X  ■  Strabismus 


\"  Consanguinity  recorded. 


Van  Heuven 


799 


?  *6       *o  4? 

1 1 Hi r — [- 

9^     ?i  49^*^9 


SV  B>- 


1 r — r 


19  eo  ,6  46  56  &9  t9  89  •£  «/§ 


@  =  No  information 
*  ■  non-adutt. 


800 


Tavlor  and  Holmes 


9      -9 


1 1 1 r 


u.  .6 26%i  +i*i 66 t9%9 99 


4*  Syphilis 

4=  Phthisis 


No  consanguinity  recorded 


801 


Vossius 


■9"   -9 


1 1 r 


II.  » 


§  2i  »i  ^9  59  ^9  Tg> 


No  Consanguinity  recorded 

802 


Mansill.i 


lV  2^ 


1? 


■9     -9 


HI     iV  2V  3 


IV  t#   2? 

+  ■  Died  young 


Thomsen 

r~r~i 


11.  i 


•6  26  ^i 


1 1 r — 1 1 1 1 


804 


iOj§>      ■?      +ft      »ft 


I 1 1 r— 1        I        I        '    "?  '        I        I 

tQ  2Q  3Q  4^+5§  «i  7Q  si  9$  .«•  11? 

WWAAAAAAAAfl 

:♦=  =  Congenital  Colour  Blindness. 

No  Consanguinity  recorded. 


No  Consanguinity  recorded. 

805  Muller 


No  Consanguinity  recorded. 


II.     .6  20  si  4$  si  60  tO  »6  Z$  10? 
r-1-! 1 1       r-^-i 


111 


&&#<&&&   t(S 


\rw^/vrv\/vro-v\r»/v 


.6$ 


1 1 1 r 


liaiafc  46*59**9* 


-v\rkSV\s\r^/Kr\ 


*  ^  non-adult. 

No   Consanguinity   recorded. 


806 


f   |"W.     rtznd   WifeY 


92#5f4f  59 


11.        1^ 

No  Consanguinity  recorded. 


t  ■  non-adult. 


807 


No  Consanguinity  recorded 
Mooren  808 


.    »6*j 

i       r1-]       i 
III.  i#aO  s#  -*# 

No  ( lonsaaguinity 


Kowalcwski 
1 1 


1  iv  "V  5 


♦  ? 


; — i    ; — ■ 

I.    >i2f  36  *i 

s.p. 

No  Consanguinity  recorded. 


809 


Lelx 


1    >t$ 

tiii 
.,  ,9*1^*49 

*  5  Strabismus 
No  Consanguinity  recorded 


810  <iun" 

'     't-c     29 

T'     Cousins. 


1 


if  »is6* 

*  1  non-aduh 
Consanguinity. 


811 


Fuch> 


^    89 


■   1  :  1  ;  1   1  ; 
11 16  29  3#  ^9  »•  69  79  s* 

No  ('mi  anguinilj 


812 
I 


Fortunati  and  Mingazzini 
I  Consanguineous    N* 


■    '    1 — m — 1 — 1 — 1 
16  2$  39  49  59  69  79  sf 

Consanguinity, 


813  Hutchinson. 

1  -ftc-i? 


11  »f  af  '6 

+  =Died  in  infancy 

'   'iii  .uiguiml)  . 


ft  14  Wilbrand 

ami  Saengcr 

111! 

II      l9z93*  4# 


No  Consanguinitv 

recorded. 


815 


Sedgwick 


?»i»$      +9 


1 — [ — 1 — 1 — 1 — t — 1 — i-*— I — 1 
.•  29 ,6*46*56  6i\i  si  »9  «>9 

w 
•X  »  Paralysed 

No  Consanguinity  recorded. 

820  Behr-Talcashima         §21  Velhagen 


816 


6    *6i$;4 


6         1     t     1     2t* 


£»  non-  idult 


I    1   I   1   I  I 

II  ^29  si  4^  5#e0 

*  B  Alcoholic 

4  =  Phthisis    ..     , . 

>u  LoiiKangtiimty 


821 

1 


H 


1 — r^-r 


,  •  •  ,i  & 

WWWVWVWW 

Died  young 

No  Consanguinity  recorded. 


822 


No  ( ronsanguinity. 


ts 


817 

— 1 

1 
)  zG 

Alexander 

I 

r 

)  3?4i 

1 

.i.i^i^ 


No  <  "n-.anguinity 


81 8  Nettleship  and  Doyne 


9      29    3?   4Cj        5^ 


1#  a#  3?  1#  6#    6? 

No  Consanguinity  recorded. 


819  Wilbrand 

and  Sacnger 


05 


,*X© 


I     nsanguinicy 

recorded. 


Lawford 


T 1 


11.  ii  26+s6  49  B9+«o+rO+ 

♦  ■Di'd  in  infancy       cj[]|_ 
Y»Epileptic.  oorn 

No  Consanguinity  recorded. 


823 

1 


Dodd 


ts 


♦  ■Died  in  infancy  AtAlcoholk 


II     I 


824 

1    i 


Behr 


ii  e9  »9  £  *& 


No  Consanguinity  rectmled.  N"o  Consanguinity  recmileil. 


825 

1      1 


Fuc-ln 


ts 


I — I— 1 — I 
i  ii  *i  s% «? 

V11  '  i.ii^nijuiii  ■  ■.        uiilw 
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Plate    LIX. 


826 

I 


Snell 


III    |C 


-t — i — — i — | — i — | 

6  if  s&  *£  *o  «$  79  7$  <?f 


827 


IU      I 


Knapp 


I 1 T 


ill   | 


828 


'H 


i    r 


'9  *f  3f  ^95^  d*7f  »y  ^»9 


©a  Colour  Blind  +=  Diec]  young 

+  a  iioii-.ulnlt.  No  consanguinity   recorded. 


'9       tf    *6    A^J^ 
Ol^  *4  4«  5  $  «Q  7©\(j)  ,  1 1    ,fVy  4£*<j)  SO     66  76    T  £  <)4  »0«£  It«l3^  l4 

V        l<&  l4364A^i9  7^  IV.        '9  ^  36*  4©*       «©> 


Consanguinity 


*= i-a >■ 


Consanguinity 


829 

1 


0*9  4^9 


1?  *Q       36  4? 


»-  -*Xf^f^A©t 


4^ 


T  t  Died  in  infancy 


,® 


830 


'9*9 


1 — 1 r 

1*26.' 


II   /•  2(J3( 


S"(J       6 


zO^ 


11   ,^&     3CV4J  s0^70^?q«(p 

r..f  it  £<&&&    70*     id^^-Q-S^^^^T^ 


831 


Wag 


1 1 


iSl^Jj 


II    I 


t^30 


-f  =  Died  younj> 
No  consanguinity  t  =  non-nduli 


No  consanguinity  recorded 


\"n  consanguinity  recorded 


,?  •    36  4? 

■ — ■ — ■  'A ' — 1 — 1 


?         ? 

,(lf  (Tt  f  .Epileptic 

V       \\L>         l\2J  *  .non-adult 


833 1    cp 

I        I  ■     1©  3O       4(. 


Hiil-S'-n 


834 


?       ? 


1        I        I 


11       I 


0*)3$4|V 


4 


111     isp  1 


© 

ll-born 


©i  Blind 

t-=  Phthisis  I 


A  ■  Mental  defect 


835 


•)SC»'Paralyse< 


'  •*$<*  <f9  ■©'€ 


'9    ..„.    >fi 


Uinzburc 


II  I 


rh 


- 1 — 1 


sy  eu  7 


if 


I  T  T      1     W.       1    IConsanmnneout        7p.      T    _     I 


iv    ,yj  i 


6<- 

Still-born 


No  consanguinity  recorded 

Lauber  and  Guzniann 


t« Died  y°unu  x^  m 

*s  non-adult        N.>  consanguinity  recorded        f- Died  young        ®=  No  inlormation    ltf»Nigbtbliiid  Consanguinity 


III 


4293?*9  *? 
,7 ,6^9  J 


836 


-1 1 

i<i)3< 


Maihieu 


'.4 


.v  ,Q  J  3*  <Q  4  if  76  ,f   •  J&v&ntftf 


«r^if7*« 


'Blind 


Died  young 
*xnon-adtili 


<^9 J.i-      4      &     '^iLo? 


z&JJ^sit^^  t§      qQ       «£  n6ii*«6i4#wQ 


*£ 


<&*  ,9  *a  .6 ,6  ,<*>  .9  $  $  &&&$£*  1Q& 


0.  Had  sight 
Y«Epilcptic. 


+  «Died  young 
(iiimn-aditlt. 


No  consanguinil)  recorded 


N 


o  consanguinity  reconleil 
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837 


•? 


P..ATK      LX 


Hoiof 


3 =9 


"I 1 1 


9       $    ,§  .§  ,i 


m 


*s 


i — i — p 


f      £     .9  .$   J  .S  .S  „,§   „o*J         „9  „$ 


IV 


.9  »$      „9  „$ 


,i,i,0*QB6467 


11W  its' '»'*■»'•  »q;  t«y  iry  i»W i» 

L        I    I    I 


n — 1  z — t^t 1 


iS-ij5.4^»9ui-iS)..© 


v  ,§  .*,<§  *§.<j>  .i  7§  .i  .§  jI)m(Jh^k9«^^«^  jS..9^«5^^.^  JJ^  A,(b 


VI 


£    J^     £      T  T 

£§  3#x>8o    .o7o       so    J§  wf  „9 


No  consanguinity  recorded 


838 


4 


SchGnenberger 


1 r 


•^ 


3^         -»>•  5V 


.i    7Q 


m       r 


in 


5                     3^ 
I 1 1 1 1 


r-rr  , 


5z63949s^rrT686 

1 — ■ — ■ — l— 1 — m 
s6  •6»6  »o^9«9+"9'*9^^9«0/«9x 


*  $  j?,gc&&&Qx 


X^Examined 
+-Died  young 

♦■■non-adult. 


No  consanguinity  recorded 


839 


Schilling 


'UJ 


1 1 1       r 


,*,*,*.*.*  .9 


No  consanguinity  recorded 


840 


1 1 1 r 


in 


No  consanguinity  recorded 


+'Died  young 
+=  non-adult. 
)«C-  Alcoholic 


841 


£$ 


■9"    -9 


Schdnenberger 


111 


I — ' — I — ' — I 

,9*0,9*6.9 


6 


.0 


T 1 


,.a^  ,.6  <s(^o.    «&§«< 


842  Leitner 


■V-9 


1 — 1 — — 1 — 1 
11  .•8Q,QH#5# 


v  ,9  «9 ,6 .6 .9A9  76 .6 .6„9  AA^o^  ,.^. A^)e.9+.,G)      BB®  .,0 

,9.9.6^  .6.9 


■►•Died  young. 


I T-^T 1 

...  .6eM>J> 

No  consanguinity  recorder! 
843         Baudot         I         1  I 

,<^os4.o_^) 
n.,6 ,i ,9    *i 

Consanguinity. 

No  consanguinity 
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Hereditary  Oith   Aikophy. 


844  I 1 — r 


Fisher 


No  consanguinity  recorded 


845 


Fisher 
3i    4? 


Hit   S# 

No  consanguinity  recorded 


846 


Pollock 


5649 


,©26,3f4456 

Misc.   .Still-    *  Misc. 

born-        *.  Phthisis 

3£»  Strabismus 
No  Consanguinity  recorded. 


847 

1        1 


( lumesha 


I 1—1-! 1 


I!    1 
No  1  onsanguinit)  re 


348  Kaufmann 

..,*£*.<!) 

4:  =  (  ata 

No  consanguinity 


849 


LXI 

r~rn 


Z 


9 


11 1 


S  26  3$  4$  5$  s6  7Q 


850 


'IfT 


Higgens 


111 6  »9  3O  4*  5©  ef  79  s6  a*  «o® 


+*Died  in  infancy 
+=  Syphilis 


851 

I  i 


$J? 


Story 


II    1 


855 
I   1  Q  2(J  S 


4   4? 


I    i#  2#    3? 

No  consanguinity  recorded 


No  consanguinity  recorded 

Hormuth 


I       I       |^    '       <*    'a    'a     I 
9  29  3f  4*5*6*7*89 

t  wwww       ^.  aCataract 

+=Fhthisis  Y  ^Epileptic  A-Mentaldefect 

X'Alcoholic  VT     <™  1    , 

.No  Consanguinity  recorded. 


Monnn 


853         N 


r 


1*2*  3? 


854 
I  1 


$j§ 


1 r 


1 1 


*  **  ,f<Q  59 


II    i 


'Viyw 


cons.inguinily 


1*293*46  59 


857  Hormuth 


iS 


r 


i*2*    3? 


858  Hormuth 

I      1< 


'15 


,4,4,© 


859         Hormuth 

1  'ft  ,29 


r 


ii  i 


*2*    3? 


No  consanguinity  recorded  No  consanguinity  recorded  No  consanguinity  recorded    -No  consanguinity 

recorded 


860 


msanguinity  r 
Heinsl  i 


i{J  2<s^3#  4?   5      '6^ 


1 r 


1*2*39    4?    6*    6? 
No  consanguinity  n  ■ 


861 

i    i< 


$j$ 


,4  s*  s? 


No  consanguinit)  re<  ordi  ■  I 


862 
I         1 


$2C7T9  4?    5^ 


1*2*3*4*596979 


No  consanguinity  recorded 


Hutchinson. 
? 
I    iU2f  37  4U  5< 


863 


II   i#   2?  3#  4? 

No  consanguinity  recorded 


864       P"fahl  I 1 1 


6aJ5* 


1 1 r— 1 1 J 

1**2*3*495969 

No  consanguinity  recorded 


865 

1         (' 


■£•? 


1 r~—\ 1 

.*  2*  3*   4? 


866 

I    lQ  2^  3( 


cltcr 
*   4? 


i*    2? 

\ 1  anguinit)  recoi 


Leb.  1 
867        I 1       '  ,,    '„ 

iO  203#40  5O 


1*2*394(!) 

*  =  .\tyopia 

■forded 


868 


'0         2Q 

Tl"C.)UsiD^p 


Nettleship 


1 r 

f     1 


t r 


1  o  2O  3f  id  Mid  76  wf 


+=Died  in  infancy 


869   ^       I        I        I 1 

sJ  lO  3#  «••    5Q  6( 


I r~— 1 1      r 

11  1  fr*  a*  4(5  5*6*  7* 


No  consanguinity  recorded 


I     '      •     I 

lO  3*  4*    S?    6# 


I     I 


1 — ' — r 
11 161^3949 


No  consanguinity  recorded 


871  Nettleship 

I  /< 


IS 

1 — 1— *-i — I 

II     |V  2<P  3V     4 

> i  »ang ii  ■  rded 


872 


Nc-ttk-slii|> 


1Q3&  a? 


11  1 


.,1*,*     ? 

Q>Bad  sight 

■led   No  consanguinity 


873      Posey 

'15 


4  j 


Pose\ 


874        f 


1    I 


II   I 

No  consanguinity  recorded 


875 

I 


IS 


Nettleship 


I 1 r 


11  1*1*36-^5969 

X-«fits.        No  Consanguinity  recorded 


876 

I 


Is 


I r 


11  i*r*  3*o9s9 


No  consanguinity  recorded 


877 

Snell 

1      l^>     ' 

l? 

1 

11  /#  i* 

1 
3? 

V    Cons 

nguinitj 

878  Leber 

-  '0*9 


I*^*3? 


879 

1 


^9 


r 


•***  39 


No  consanguinity  recorded        No 

1  recorded 


Pockt<  j 


880 


1  lUtU  J-  4Usl 


,1  .*  *?     3*  J 


No  consanguinity  recorded 


881 


•ts 


Norris 


Sj? 


q4 

r1—}      1 [- J 1 1 

q&£Ss^j§        79  ^  99   <o£»j    m.i 9fi6 3© ^ si 6^9 >^g »^ «Q) n®^ 

.©l*3f  49S0  6f7*,f,*^,rf1J,36.*0 


882 

I 


Deapagnet 


3U      41 


^9  ^ 


*  J   3®       4©    *-Alroholi£ 

No  consanguinity  No  consangu.ni.y  recorded 

Issued  by  the  Francis  Galton  Laboratory  for  National  Eugenics. 


in  1 


V  I*  t-  3#4#    S' 

A«-Mental  Defect    '  No  consanguinity 


TREASURY    OF    HUMAN    INHERITANCE 

Hereditary  Optic  Atrophy. 

884  Mann 


Plate  LXII 


■9    3 


•^Lj? 


•? 


-\       I r 


t= — i r 


tC^.c^.o^c^  .sO^.oA.c^.o^ 


A3 


,g>  £>  3©+,©  5f  .9  7i  8q  i§ )0§  ..§  sS  „§>  -§ „§  AT§  18o    i9©  20g  &J5zQ2J5 aft®   J© 

@  =  Pathological  changes 


=  Retinitis  Pigmentosa. 


No  consanguinity 


111 


Foruinati  and 
885         Mingazzini 


886 

1 


Hogg 


,*,* 


■  ^  z^  3jr  -»v 


,*e9 


$*  non-adult 
No  consanguinity  recorded     No  consanguinity  recorded 


887 


Burroughs 


.i*9 


*  =  non-adult. 

No  consanguinity 


888 


Lang 


891 


Galleniaerts 


1 


•$■9  -? *f? 

t — I — i — I     ; 


I — r 

(D' Bad  sight 

No  consanguinity  recorded 


892 1        '        I" 

MJ.T 


Pufahl 


893 


(J)=Eye  disease 
|W    a-         t)-  Unilateral 

No  consanguinity  recorded 

Magen 


889 


Holz 


>V  !X   3Y  -»^ 


II        ^zQsQ*? 


Ill 


1 1 


.No  consanguinity  recorded 


890 


No  Consanguinity  recorded. 


Hensen 


u.iei,7 


"^Tuberculosis 
No  consanguinity  recorded        No  consanguinity  recorded         No  consanguinity  recorded 


895 


Monren. 


I r-^-r 


n,iei3i4? 


so  consanguinity 


896         I        I       I 
IV  z^  '^  -*• 


No  consanguinity 


897  Beresinskaja 


.*.*.© 


898  Climenko 


II   .•••.? 


899  Ronn 


.**.? 


No  consanguinity 

recorded     No  consanguinity  recorded 


900  Barrett 


I™    2^     I  • 


901 


Crauell 


I 1 1 1 1 1 1 

f        0        f        f        9        f         f 


.O 


Z^  3^    4^    5^ 


No  consanguinity 

recorded      No  consanguinity  recorded 


902  I 1 1    Bede11 


z  •    3>r       **>•  s^ 


No  consanguinity  recorded 


1 — 1     1 — 1 

1^    Z^  3^    -»•      5^     6- 

No  consanguinity  recorded 


903     Alsh. 


11  .i'.? 


904 


Suckling 


£j?  ■£$ 


J  if  »?  If  5? 

Xo  Consanguinity  recoixlud. 
910 


906 
I 


Miigge 


^9 


II         1#  ZW   S? 

Xo  Consanguinity  recorded. 


906 

11.  .#z9 

W 

No  Consanguinity  recorded. 


907 

I 


'*■? 


...     ,* 

NTu  Consanguinity  reeorded 
1 


908 

1 


§j9* 


Bickerton 

1 — I 


«0jj    »* 


r 

II.    t#E#    3? 

No  Consanguinity  recorded. 

Lundsgaard 


"Willn-andand  Saengei 
909  I TT — I 

I       .6      eOs^V? 


r 
11.  i#e#  s? 

No  Consanguinity  reeorded. 


•0$ 


9$ 


0$ 


T~L      r~L 


9  *§      .f»o 


6  t6  86  96      .«§  «9>*6  uQ  .46   .-»$.«6.t4.89      is© 


1       r 


1    '    1 1 


No  Consanguinity  recorded. 


.6  26  sf  4$  s6  6<j   t9  89   96  106  1.4 

Issued  by  the  Francis  Galton  Laboratory  for  National  Eugenics. 


TREASURY    OF    HUMAN    INHERITANCE 


Hereditary  Optic  Atrophy.     (Japanese  Cases). 


Plate  I.XIII 


'.     I     .     I — ~~ 1  1 T — 1  I — 1 Jii' — 1     r-H     i.   1  I  1 


"i — I — r 


1 i„      1 — [ 


6f,.cr9   >^»9  »4: 


iy    ■» 


„  ,619  36*5  s6^i 

r-1    1 — ^ — '+   1 — 1 ' — 1 — ' — l 

iv  if  t9*»6*^*      *6\6*79* 


4.  non-adult.  No  consanguinity  recorded 


•V       iW  a 


i'*;+i 


T— "I 


4,*A6.4«f76\o* 


r~     J  +-Died  young 

■Otf         *■— * 


<j  consanguinity  recorded 


^>s4 


I — I — I — I — '       — r-'-r- 

+   1  ':-  I  young. 

*"  non-aflutt  No  consanguinity  recorded 


T~l 


,6161649 .6.4  ^16 


?$      "9 


'? 


,♦ 


>  6U  7U 19  7  U  <«U  11U  .16  11$  i<P  11Q  ny  1ft 


I 1 


)  II  Vw-N/U' 


19 16  ,6 .6 ,6  «A,o%9j®  «9  »©*9"®  "Q«0"9'r®  ^^^©^^©^o^ 


'0^9  ^0*9 

)  16*9  4O5J  4®  i«  Ao.  .9  i,^> .  ,&£ 

1 — r^  ' — ' — 1    \~\    1 — \i — ' 
6lQs<^SS  4  7o*  ig^pV-f  "Q*0^ 


1 — 1 — 1 — I — 1 — 1 — 1       1 — H-i — 1 

...  ikidi&t&S op  .996 «o ,,6 


0*1619 


+  «Dicd  young 
,1.  non-adult. 


919 

I  I 


tt 


t5 


i6r4j§4§sf  ( 


,0^9 

1 — 1 1 — 1 — I — 1 — 1 — 1 — 1 

.4*4    5f  4Qt#«070^?9 


No  consanguinity  rccordei 


'T^9 


No  consanguinity  recorded 
l.iguro 


.6    ui 


1    :   i    1 


.4<6<9<4.4<t  7*^-6*  .A^So^^o* 


.9x^949^^76^    ,<^ 

I — 1 — H 1 1      1 — 1 1 — . —1 

,9  -f  s^o  &  A  76,^9,4,^0,© 
,914,646      44.676,o,94.6 
'6,6,9.9 

;  ;  1  1  1  i 

in    i»i#jf»fjftO 


No  consanguinitl  reemsuaJ 


Kuwahara  924 


,Q.4<4 


■■I  >9ig*Q4f  54t47d+»6Vi> 

■franon-ftdult  No  consanguinity  recorded 

Oguchi 


iU       u 


•♦■■Died  young 

+.  noiwdult  No  consanguinity  recorded 


925 


1 — 1    ■    ■     r 


3649 


,  ,9.9,646  564679>9 


931 


15 


II  ,916**49*0  6f7t§ 


932  1™™  »"d 


0^9 


.,  -4^646^.0*76* 

+-Dicd  young  No  conunguinit] 


933       K«' 

I     lQ    «Jt, 


■f>6>f  46*6cT 

ll-adult  No  consarigi,iniiy  recorded 

934  r-^T 

1  16        iO  '• 


4Af<4 


^ 


'     l«3*4f  ,6  if 


-f9 


..  iU    «l 


1,  .Qi4j446*s6t 


,1     1  •    x# 

No  consanguinity  recorded  No  consanguinity  recorded 


I  Is 


No  consanguinity  recorded 


•9»6jg<ii9tf7* 

No  consanguinity  recorded 


.61O  3 


1 — ri — r 


4l*af4f4«Q74^?6* 


929  P™"'™ 

,„  4*4*f  40s6o 


ff  ■  J? 


No  consanguinity  recorded 


^4 

1,      l4tOa4 


SQ4C 


'9_ 


„  if  xf  36  46   54  (4 

No  consanguinity  recordci 


938  Kafcua 


^    *    * 


No  consanguinity  recorded 


19  1 r— k  ' 

■a  ^9^* 


l6ls5  3f    *f  »C 

i4i§39 


No  ronunguinity  recorder 


■  f  ^o 


■»*f 


-   .4 ^ 


No  cun.-.HNL;u.niiy  record.  .1  No  consanguinity 


Issued  6y  the  Francis  Galton  Laboratory  for  National  Eugenics. 


TREASURY  OF  HUMAN  INHERITANCE 


Plate  LXIV 


942 


Microphthalmos 


Usher 


I — I — r 


,Q«§ 


T 1 1 1 


I  SP 

1*1*  gSr  > 


pH — i '      r:      f~h      i — i   I       '  i  I  i      i~iL  rh   i*i 


0  =  Microphthalmos  and  Myopia  "*•  *    Corectopia 

'  ©  =  Epicanthus  =*"  '     E.ct°pia  'entis 

l^f  ®  =  Mentally  defective. 

H:  =  Cataract 


®  =    Deaf 

■f  »    Died  young 


yC    s      Myopia 
^.  =     Albino 


No    Consanguinity. 


943 

1 


('tinier 


lY    2V     S-     4V    53 


"l?P  30    4? 


1 1 — ' — [5 


6^      ^         ^;  ♦ 

,4- 


\/V'V">J'\^\yV'\/\/\/V%/\. 


944 

■4 


H    FTP" 


A 


2"  H. 


£ 


Stuelp 


1  1  k  it  it  ■* '+  1 — it « 1 — y 


1+   1+   l r 


111 


*   i+    i      iSot     ?         ?        ?  ? 


,£x> 36  +6 5o^ 7^ £J> A  ap ja) i5(D j3)  „© 
i$29        36^59,6 


-It  *  Ptosis 

*  »  Alcoholic 

55  »  Syphilis 

T  *  Died  in  infancy 


945 


i — i — " 


Thorns 


1  t-    i 


n  1 


9  3$  *9 


I*       I     F 


K    '*     * 


*  =  Deaf  ,** 

sk  =  Aniridia  ^n 

^  =  Coloboma  iridis 

+  =  Talipes         Xo  Consanguinity  recorded. 


947 


No   Consanguinity. 
Martin 


®=  Blind 

^=  Bad  sight  #  =  Cataract 

®»    Mentally  defective.  3Jt  =  Myopia 

Consanguinity. 


946 


Pflujrer 


.£« 


xLf?  »t 


I* 


?+ 


1 ' '  *W   £>T    3^     1"*  Died  in  infancy 


S-*VWW%» 


4 


m     r 


IV 


r-H        I 1«     I*     I*     l*      I        r— J } 

4  8?  &jk4Jifi®]L}& 


tp  =  Anomalies. 

§  z  H )  drocephalus 

H:  =  Cataract  , 

•X-  =  Coioboma  of  choroid       N"  CoiMngmmty  recorded 


^=No  information  given. 

•X  =  Epicanthus 

"h  ■  Persistertt  pupillary  membrane 


948        r 


1   <T  €f  3 


1 — I 


Ha 11 1  mil 


r>  1   1   I  1*  * 


.6 ,9  36  4f  69  69 ,9  89  J* 


jgg 


IV 


No  information 


949  J J 

i$*£  39     4$ 


(ft       4V  5^' 


E  I*  \   F  I    >■ 


1  f   *0  3*4^   5f^69    P    8^  9&Jf        ^  ,P  J 


IV 


Oi):  -   Cataract 
Os  =  Glaucoma 
+1  ■    Defective  teeth 
"^  —  Epileptic. 


Consanguinity. 


950 


T_^ 


rn*n    i    r^jn* 
^  f  49  59  69  7S  8o  ,§ 

Ht  *    Cataract 

9X*  -  Strabismus 
^  =  Mentally  defective. 
■+*  =  Died  in  infancy 

No  Consanguinity  recorded. 


Ash 


A$ 


frq& 


1 — : — r 


1 — |— n — 1    1 — 1 1 — 1 — \ — 1    1 — 1 — r 

,$  ,9  3£  £  s6  66^  s$  ,Qwgi£«gidgj5dg  <6$  „8  18o^ 


1 — 1 — 1 


16  26  36 


1 — 1 1 — r 


4.4  gfr^^aQ  96^1^ 


No  Consanguinity. 

Issued  by  the  Francis  Galton  Laboratory  for  National  Eugenics. 


TREASURY  OF  HUMAN  INHERITANCE 


M 


ICROPHTHALMOS 


Plate  LXV 


951 

1 


rn     n 


i  8cberenberg 

?  ? 


rn         rh 


i*1 ■    ■    r^ . 
m,f  8636J566f  7§  8?        9§i0? 

*■»    Mentally  defective.  0- Congenital  Defect 

No  Consanguinity. 


955  Mayerhausen 

I 


■HI 


•£■? 


i — i 


■»  ?* 


•9  *9  **  € 


957 


Lafiisse 


,$$ 


•£■? 


A-  Anophthalmos 


952 

I 


Sander. 


£f" 


.   £$ 


jf 


111  .»    *f 

Q  s     Anophthalmus 
•**  a    Glaucoma 

Mo  Consanguinity  recorded, 


953 


Schaumberi? 


Qj§ 


,*  J  s© 


N'm  Consanguinity  recorded. 


954 

i 


<  'nllillH 


^ 


■M 


F 


if  z£  £ 


955 


Rava 


«y  *f  *f  *9£ 


3r  =   Cataract 

Ni>  Consanguinity  recorded. 


'¥  '-X 

±  ±  •*=  Deaf 

#  -    Catarat  I 

+  =    Coloboma  iridis 

No  Consanguinity  recorded. 


958 


Stoeber 


.$$ 


0^ 


ii   i 


i — — i 
in  ,•     23 

3=  Unilateral 


? 
3" 


H7  ™  Cataract  ^= 

A-  i  Ptosis  i-=  Died  young  K9-  Unilateral  Microphthalmos        *r  =  Coloboma  iridis 

-fc  =  Corectopia  * '  Epicanthus 

~  .     .  ,       .  Vn  Pnnanmn'niln  X"   (.'ullsai]''Uinity    rOCOldc'tl. 

No  Consanguinity  recorded.  .\o  Consanguinity.  5>         ■» 


959 


Gescheidt 


lj    »?    <£_f 


?     ? 

Ill  !©         J© 

Q  =  Blind  j£  =  Myopia 

-t:  =  Corectopia 
*%  a  Blue  Sclerotics 
No  Consanguinity  recorded. 


960 


Broimcr 


*§ 


& 


'*  ■*  1*  1* 

111      ••    2*    3f  4-f 


961 

I 


Br 


141  =    Cataract 


.$     i»© 


I  =.  Unilateral 

I  -  Anophthalmos 


No  Consanguinity  recorded. 


962 

I     I 


I  I 1     Nnnneley 

9  *9   3?  49  59 


ri*      w* 

if2fs^  «6      5r 

©  =.  Aniridia  *  =>  Myopia 

■K  =  Cataract  +:=  Corectopia 

-\'o  Consanguinity  recorded. 


963 

1 


Bronner 


1®         «f       39 


,6  20  5f  46  5#  6*  76  8© 

11  1 ▼ 


Still-born 


■jft  a  Cataract 
No  Consanguinity  recorded 


964 

I 


ifi f 


Majrnus 


?        ?        ? 


T 1 1 

?        ?         ?        ?         ? 


I*   2*   3»    4©    5«  6*  7*  8*   ?• 

UV\AAA/V\AAAA/1 

No    Consanguinity 


^A/\AAA/VV\AAAAAAAAAAAAAAAA/W 


965 

I 


1 1st  Cousins  T 


Harlan 


if  2£  3$  «8  5$ 


vw/\/vrv\/\ 


©=  Blind 

Consanguinity. 


966 

1 


Reber 


•■if  t$  3o  4f  5o 

X*  =   Strabismus 

No  Consanguinity  recorded. 


967 

I 


•t_3 


Harlan 


1*    1*    1 r 


I      I      I       I 

,§  £  36  4o  5f  6Q  7q  ^  ,9 


968 

1 


'U 


Tiffany 


1      rs    r*- 


5 — 1 1 1 

?      ?      ? 


11 


2*  3*  4f  5O  6o  7o 


tyvvvvyv\/\^uvvvv^iy\A/vn/iAA/vvv  iy\y\A/vvv\AA/La<vvvaarvv 

®  =    Anomalies.  Wt-  Cauract  0  =    Microphthalmos  and  Aphakia 

v,  -    Strabismus  H1  =  Coloboma  iridis  -ft  =  Corectopia  i(  -    Myopia 

%.  a    Aniridia  X-  a  Strabismus 

No    Consanguinity. 


969 

I 


1* 


Harlan 


No  Consanguinity  recorded. 


1 — ' — ■ — n — ■ — i — i 
,e2§sS4f  ^667989 

l/WV/WWWWU 

0:  Blind 

No  Consanguinity  recorded. 


970 


£_S 


Harlan 


1"! r 


n 


,i*2i3646596979 


UV\AAAAA/\AAA/VVUVVU1A 

jfi  =  Uitarau  %  =.  Aniridia 

No  Consanguinity  recorded. 

976  Priestley  .Smith 
% 


971 

I 


Ceder*kjuld 


r-r rrJ — rr 1 

?*      ?*      5*      ? 


972 

I 


sib 


Cooper 


II 


ns — i=r>    I* — I 

,*.%  '*  '*  yf. 


973 

I 


Gallemaerts 


It 


II 


974 

I 


Komoto. 


o 


13 


n 


&*£>  »t 


<9  2^  3f 

*  »  C.itaract  ^^                       ,  3=   Unilateral                              J-  =  C.i 

No  information  given.              *  =  Other  Anomalies.  3  .  I  ...lateral  "£ .  Coloboma  of  iris 

Hi  -    Cataract                                         4s  =  Defective  teeth  1"  =  Di«l  in  infancy  jj  _   i_jare  )jp 

No  Consanguinity  recorded.          No  Consanguinity  recorded.  No  Consanguinity  recorded                                  \0  Consanguinity  recorded. 


975  Gescbeiilt 


i 


■If 


i  =  Glaucoma 


977  Argyll  Robertson. 

1         t 


nr-1 — | 

n?=  C-itaract 


978 

I  4 


Fuchs 


$_« 


r 


,3 


2: 

3=  Unilateral 


979 

I 


If 


M- 


?"*"       P1"        ?+ 


fr~TF 

II      <•      2#      3#     4*       5* 

^r  Anophthalmos 


980 
I 


Fischer 


.*     if 


No  Consanguinity  recorded. 


=  No  information  given. 


981 

I 


flf 


Bruns 


t" r 


„  ,o  86  ,f  4©  5#  6 


?      ?     ?     * 

O   7$ 


•Jo  Consanguinity  recorded.  "*"*      'G    "  infancy      No  Consanguinity  recorded. 


Still-born 
.No  information 

No  Consanguinity  recorded. 


Issued  by  the  Francis  Galton  Laboratory  for  National  Eugenics. 


TREASURY  OF  HUMAN  INHERITANCE 


P..AT1  LXVI 


,H   ,9,9.6^.    ,©    s6 


.£  J>  J>  <$  «s  «6       „o  jbjzj)  ,p 


®  =.  Mentally  defective. 

Q  «  Mental  defect-non-certifiable 

Qa    Epileptic. 


+  s  Died  young 
X=  Examined 


Consanguinity. 


Megalocornea 


'!_•? 


K  1+  K  I 


i  i  1  1     ri* 1 — r~r~L  ?  1 — ~   1    1 


1     '     I     I         |— HE f 

'".5,6^9,1 


L  I — 1      'I'     1 


4^ 


1+ 
,»6 


t?  'I  ^  ^  "$- vyfi^?^ *£  "S  3#W  Ww4  »?__? 


1    i+    it  I    I    I f 


"T: — :  1     '     r~~i 


pi  J  1 — 1  i*i  1  1 — 1  1s  1 — p—i^         <^1  '""ii^r^r-1 — 1  j-  1  '  fr^fi  i*!  [I'll  1  1  ' '   1  I  1  1  1  I  1  1  1  I     1 — I — 1  (—1—1 — 1s  1  1  1 — 1  £-"-1  ,[  /rn — >h — 1  r-rn — ni  I  ^  •+ 1  '  '  1 


(J      Unilateral  sjf=.    Cataract  J&Glaucoma  +  *  Died  young 

No  Consanguinity  recorded. 


3Sp     1"  W.     4n       a*  W    6Y 


■f   1 


?       1 1 1 1 1 1 1 1 1 — — I  I       1       1 

"'t^^J^     "5     '$     &    "^    "$    "5    «£■$  «2  •$  «? 
?    ?     ?     ?  1 — i-!-1 — I — 1 — n    ' — 1 — '  ?    r 


1     '  1 


I         |— ^         J        Tl  »         £         f  f         f 


*,©©  ,©  4©  ^ ,6,4,6^^  it  Ag  „4        ^)  ag ^^te&zJ^j]$&&&@&> 

■ — ' — ^ — r_ '  41  <  J 1 1 1 1 1 1  1  fFi  1  r>T  *■*,>.!.  ^^  ,—^ 


?  ?    ?    ? 


-,©  .©  ,©  A  s$    .6    ,9  8$96 


„6 


u>n  given.         #  a    Cai 


1-  ■   Died  in  infancy 


9*9 


984  Gredig 


*_s 


ir*     t£ 


'  .  rri 


1 1 1 — r 


T— I 


,$,$  .6*9*6  ,9  ,9 


I — r-— 1 


-1  \   1   ;.      ?      ?      j> 
»*qq®    6©    ,©    8© 


l/UVWA/W 

990 


987  Petres 


4  ,4  3? 


V 


1^-1 — 1 — rn — 1 — 1 — 1 


■¥:-  Persistent  pupillary  n 
UI      No  Consanguinity  recorded       ,#    aU 


No  Consanguinity  recorded. 


,?j  ,4 ; 

f-t— I 


No  Consanguinity  recorded. 


n     ,4  ..4  ,4  «| 


No  Consanguinity  recorded 

989  4-  ^"B" 

.  V. . 

15—1 — I — I — I 

.4,4,4.4.4 


No  Consanguinity   recorded. 


JUPHTHALMOS 


icJ  »?   |M 


1 — ,— * — 1  '  '  , 

..  ,4*fs646^66,48t,6,0f„4,.$^ 

»,Unil„e„,l  bSrn  r„n„„ .... 


I        i       I        I        I       i      I      J*     Jt 

.9,4,$4$5$.6,6849f 

t»  Died  in  infancy  H»-  (jltaract 

No  Consanguinity  recorded 


■1^ 


1 — 1 — 1 — rrr 


,4 ,4  i  .6  .6 ,6 ,9  „$ 

(/VVUVAA/IAA/WWVVVVWVWVV 

/^\    No  Consangomny 
|Vi/  recotded. 


■!_f 


,©,«.< 


Somu  Kinsliip. 

1  ? 


?t  1    1    1    ■    1    ■ 
»  ,©***© s4^^ 


•98 

I — I — I — I — I — I — I — I — I 

4  ,4 ,4 .4  4  .4  ,4  ,g  ,9 

No  Consanguinity  recorded  uwv 

999  £        JobtucMi. 

r-r-rVr-i 

No  Consanguinity  recorded. 


1   No  information  -f*Died  young 


No  Onsanguinity.  tyvvt^WXAAAAAAAOA/  f  n,el1  m  ,nfant>' 

Issited  by  the  Francis  Galfon  Laboratory  for  National  Eugenics. 


TREASURY  OF  HUMAN  INHERITANCE 


Plate  LXVII 


1000 


Mann 


■£j? 


>i  i 


i 1 r— i 1 1 

•  if  sd  »6  S  «9 

No  Consanguinity  recorded. 


1001 

i 


Pleische 
?       ?       ? 


1006     -        An8«>««« 
' '        '       J, 

ii/#  z939  * 

Q-  Hyperthyroidism 
No  Consanguinity  recorded. 

Argyll  Robertson 
1013 

1      l 


1007 
1    / 


II  (9  l9  if  «•     5«    k 

No  Consanguinity  recorded. 
Reis 


1002 
I  I 


BUPHTHALMOS 


Rampoldi        1003 

I  I 


ii  iCKO^f  *£  sf 

-^•Died  in  infancy 


Mil  rait 


T^? 


ii  i9i9  30*Q 

$  =  Cataract 


1004 

I     I 


Dun-  und  Schlegtendal 
von  Amnion    iaqc 


II   / 


Ht  *  Cataract 


i       r 


p     C  ousinsi 


nn- ' 


II 


■».f .  «* 


*K  s  Cataract 


No  Consanguinity  recorded.  No  Consanguinity  recorded.      No  Consanguinity  recorded.    Consanguinity. 


1 — '     '     h 
>9i9;9  V 


1008 

I        I 


Aurand 


1-f 


„ ,®  a  jr 

*£  =  Cataract 

*i  s  Ectopia  lentis 


1009 
1      / 


$J? 


■  •l&  3» 


II 

x>  Myopia 


1010 

I      I 


..  if  i0j$> 

©=  Unilateral 


1011 

I       I 


T-? 


1012 

I     I 


Peter 

|Consant*uinct>us 


r~j 


n    iV  r     if 


Consanguinity.  Nq  Consaneuinity  recorded.:    No  Consanguinity  recorded.     No  Consanguinity.  No   Consanguinity.  Consanguinity. 


14 

4)=  Unilateral 


1014            Go'omb 

1  'tL^ 

1015  ^ 

Zahn 
l9 

* 

i  i   /    ?9  39 

r~ 

♦  •  Mentally 

defective. 

1016 

l      I 


Golomb 


$_3 


"  *  if  ^ 

x-  a   Rachitisl 


1017 


Gfolomb 


0^9 


,\&J 


1018 

I     I 


Golomb 


J — ' — ' 


1019 

i     i 


Fleischer 


$•9 


No  consanguinity  No    Consanguinity.  No  Consanguinity.  No  Consanguinity.  No  Consanguinity.  No   Consanguinity, 

recorded. 


No  Consanguinity  recorded. 


Streatfield 


.$$ 


1020,, 
1      .< 


1021  ve°»emnn  1022  r~i  r~j  v°gt 


I   I 


H 


Vs  Unilateral 

No  Consanguinity  recorded. 


l9   2.9  3© 

•  =  Buphthalmos  in  Rabbits 


Glau 


COMA 


1023 

1  ( 


Plooher 


Y 


■H 


ni         i 


«# 


*Q  *0  <Q  7Q  *0  <)6  «Q  »o  aOis9 *£> 


1V  »f l^  *t  *♦ 


20<  Cousins 


i — : — i 


ijg 


u£*9      6^j^j^'a^j*s®  "f 


l-B     !t     W  ^       | ff-TF 


,of  "Q  •*■• ,s 


,^36  *Q^g979^)      99jo^(.9j^,sil.^)<46,79.Aj9«Qlif  xz6a6uf  «^> 

I"    rn    ■♦  1*  I   1    ■*  1+  ^  1*  £%  f?u      1*  ■♦  ■♦  1*  U 

vii6i939*956<97i*f90»9«o«.9.^»9.^Ti9    79«o.j5«$  ^9 


1024    >^'Hdl«''d 

1       iO^ 


■** 


1025 

i/Qi(. 


*4 


-£=Coloboma  of  Choroid  Vfc»Cataract  *  =  non-adult.  1-<*  Died  in  infancy 

James.  f 


Consanguinity. 


No  Consanguinity 
rwonJed. 


KirkpJitrick 


p-l— ,         J , . 1 J J 

1^639*656*679.99 


6 


T  =  Died  young 


1026 

I 


IS)  *d>  siu 


I   1  i 


III 


■6  if  *f  «f  J(&  79  »9  '*  «^ "® 


+■«  non-adult. 


1027 


Rudin 


1028 


No  Consanguinity  recorded. 


1029  Kiwii    * 

.  ^ 

in  'f  «■' 

No  Consanguinity 

No  Consanguinity  reoorded.  No  Contanguinity  reoorded.      No   Consanguinity.  recorded. 


Ill  I 


Cantoniict 


i9L#3® 


Issued  by  the  Francis  Galton  Laboratory  for  National  Eugenics. 


TREASURY    OF    HUMAN    INHERITANCE 


1030 


1031 


JftCOOSOll 


Mules 


,*.*,6 


+*  non-ndull. 

No  Consanguinity  recorded. 

1036 


Monren 


OS 


No  Consanguinity  recorded. 


1033 


Glaucoma 

1034 


PlatcLXVIII 


Kutniner 


L»wford 


4* 


Lawfonl 


No  Consanguinity  recorded. 

1037  FIciMclier       r 


iiii.t.<») 

No  Consanguinity  recorded. 


1035 


•*°9 


Nettleohip. 


r~r~i — i 


i   i   i 


,*£6,guf,ijf  ,9,9,6 


No  Consanguinity  recorded. 


» ,0.9,9.9,0  mq£mOQj5uoj}J5„m 


in 


IV  z\X  3 


>s6e*£>.6s 


T  T                 ? 

1      '     1  .  1  j      1  .  -*-  =  Died  in  infancy 

/S.       '  /*>>      _  x=  Died  young  .ulul 

V              ,G,9  ©.£  ♦  -non-adn,,. 


*=  Alcoholii 

No  Consanguinity  recorjed. 


9-M&S 


1 — r 


iv  ,6E656.f  ,9 

No  Consanguinity  recorded. 


L038 


Harlan 


1040 


o 


Callimin 


1 — r* r 


•  v.*  J,*       i*     I*  .9 

+  —  Tuberculosis  ^non-adult. 

No  Consanguinity  recorded. 


1041 


Nettleship. 


2 


1 — ^ — 1 — l    I-1-1 
,6,63^,9.6,^9 

in  .9"939h?  s969?( 


7o  8o 


^3  non-adult 


26    ,6 

No  Consanguinity  recorded. 


•t-t 

No  Consanguinity  recorded. 


1039 


Koginan 


.$* 


1 r 


£f 


No  Cunsanguinity  recorded. 

1043  Som>'a 


■9   -9 


1042 


t* 


V«Bt 


,^,oJ56.g 

1   I  :  > 
1     ,f.f,f  JBo 

+  =   non-adult. 
No  Consanguinity  recorded. 


Ill 

tH  *    Cataract 
No  Consanguinity  recorded. 

1044  Priestley  Smith 


•t$ 


1045 


Howe 


,9  z6 ,9  .§,9 .9,6 


*■?■ 


iii.^ 


H£ ^T^ 

I — I — I — I — I      I — I  '  I 


.9,6,9 


IV 


,6^i666f  Ti86,iM9 

No  Consanguinity  recorded. 


1046 


•9-9 


Rampoldi 


;-fc  -  Cataract 

Q  =  Optic  atrophy 


1048         Frank     Kamenetzki 


y       7        '        9       9 

~  ©  *?  ©  C 


n.i«?     ,iv? 


1049 


1050      Singleton 


®=  Bl 


Ray 


11  if  ay  3 


?      •> 

Q-   Blind 


T?  =  Polyooria 

©»  No  information  given.  n0  Consanguinity  recorded 

No  Consanguinity  recorded. 


nd  a       a      ♦      a 

rt;,:„„.626 ,6.6*9 


No  Consanguinity  recorded. 


1047 


Holland 


■lj 


,9_j      .f^      .fj  ,$x? 

I — I — I    • — ' — I — I — I    ■ — I — I     ^ 
.6 ,9 ,9  4$  s6 .9 ,9  sg  ,6  ,.9,9  ,ES„6 


No  Consanguinity  recorded. 


Agitans  ' 
No  Consanguinity  recorded. 


1051 


Schenkl 


^ 


'I         I 

»  ,9-#3t*f 


1052 


Pfluger 


^*    non-adult. 

No  Consanguinity  recorded. 


1053 


Lawloril 


1 r 


-1 — 1 1 — r 


.6,ij5,.6«g)„9 


"B    non-adult 
.'  recorded. 

Issued  by  the  Francis  Galton  Laboratory  for  National  Eugenics. 


1 — 1 — I — 1 — 1 

,6,6,6.9,9 

No  Consanguinity  recorded. 


TREASURY  OF  HUMAN  INHERITANCE 

Glaucoma 

Stellwag  von  Canon 


Plate   LXIX 


1054      Arit        1065      BeDedict      1056  Bowman       1Q67 


.6-t-t 


ii  .•.  ■ 


'»    lit   k    I 


Arit 


'i9 

I ■ — ■— ■ 1 


"£■  Ectopia  lentis 
No  Consanguinity  recorded  'Jj  =■  Cataract  No  Consanguinity  recorded. 


1058    |$    I* 


1069  Lawford 


r 


•$* 


I     '"    I 


n,iEf36 


JK»  Cataract 

No  Consanguinity  recorded, 


1 060        Pagenatecher 

i — r-L-i — | 


II 


1061  Lawford 


,*.f,*\© 


Pagenstecher 


1062 


J, 


1063  At'1 


No  Consanguinity  recorded. 

1069 


1064      Ray 

»,•.      E?3^ 


1065 


HuUer-Kanberg 


Nolte 


#*Coloboina  of 

optic  nerve 
A*  Myopia 
No  Consanguinity  recorded. 


1066 1 1 

■fc  «  Hare  lip 


106  7 


fj 


No  Consanguinity  recorded.     No  Consanguinity  recorded. 
Werner.  1068  Wright   and  N'avar 


*     \*    T± 


n*^ — r 

-fe  =  Cataract  +«  Died  young 

♦  =  non-.idult. 


1068 

1 


$    '9 


1      '.*  IS    i 


9  tj  *6  A.i  s6  .6 


ii  i 

Hj    Cataract 


No  Consanguinity  recorded. 


A 


Courtney  and  H 
J 


9 


1 — > — ^ ■ — I — I* 


•> 
& 


in    ,&0  z&  if  s^      6f     7Q  t£$    ,/» 

I        I — ■ — I r 1 1  "      ' 

'*  |*    |*      i     I*    '      I — 1+     I*    '♦    '*    '* 


iv  i^t636<6 


Shumwav 


1071 

i 


1  J  ]  Kauff'mann 


i — r~\ 
■■if 


|       | ' 

V  X 


III  lk^       I'    J<0  4V 

? 


IV  I 


©     if  J© 


+  =   non-adult.  +-3  Died  young 

No  Consanguinity  recorded. 


1072 
I    I 


James. 


it    /•      J- 

No    Consanguinity 
recorded. 


1073    Scl'"abel 


No  Consanguinity 
recorded. 


+  =  non-adult.      ^-  No  information      #=  Mentally  defective 


1074 
I  I 


i r 


Schweigger 


M-* 


I      '      I 


1075 

i     r 


No  Consanguinity. 
Snell 


,*»8 


1076 

l        I 


Battler 


US 


r-^. 


n    ji 


1077 
1  / 


Lohlein. 


II       I 


i"9 

Mll( 

7      7      V      V 


Bartel 


1078 1 — | — | — r 

'  'f 


*f  3f  *■    sifij 


No  Consanguinity  recorded.  ^°  Consanguinity  recorded.  No  Consanguinity  recorded.  ^*Buphthalmos 

No    Consanguinity 


No  Consanguinity  recorded. 


1079 

l     I 


H 


1080 
I  I 


u? 


Derby 


' — i — r*- 1 — i 

©iBuphthalmos 
3M  Cataract 

No  Consanguinity  recorded 


1081       -     Grimsdale. 


ill* 


1082 

l 


2    rn 

Qlfj©   4-' 

II   l#  1 


Ring 


:  No  information 

No  Consanguinity  recorded. 


1083 

i      i 


Snell      1084       Lohlein. 
I      I 


II     I 


%  aColoboma  of  optic 
nerve 


)4       Loiuei 

■ii? 


p 


II    !•    I 


1085 

l      I 


J-' 


i       }  i       ? 

II      lO     i  3©      + 


P 

II     I©      1 

No  Consanguinity 
recorded. 

1086         Cr"si 
l      l< 


II     f 


ft  J 


No    Consanguinity    recorded 


No  Consanguinity  recorded. 


1087        Ueher 


'Ii? 


•0  »f    3f    4®     A 


I — ' — i — |+~~ i — " — • 

ui  i  ji6  sO 4^5666  76 

0  a  Blind  +  a  Died  in  infancy 

No  Consanguinity   recorded. 


1088 
I      I 


tjf 


Wallenberg 


*  > 


11   1 


?**»9  ^$ 


1089 

1 


■i_5 


Derer 


II    f 


I 1 1 1 J J 1 

No  Consanguinity  recorded. 


10901 1 2 


Axcnfi-ld 


O^ 


*       +       ♦        I 
(•t«3#49 

No  Consanguinity    recorded 


1 — 1 — ■ — "H 

III        lflf3•*•5• 

■#■  -s  Nervous 

30r  ^Issued  by  the  Francis  Galton  Laboratory  for  National  Eugenics. 


TREASURY    OF    HUMAN    INHERITANCE 

Aniridia 

Theobald  Blair  and  Potter 


Plate    LXX 


1091 
I 


Benson 


*4 


II 


1092 


11     >f  * 


Juler 


»  9 


No  Consanguinity  recorded 
1100    Schroter   1101 


1093 

I 


Licsko 


*^ 


1094      $ 


Bergmeister. 


$      !* 


.9  J*  3* 


©•Coloboma  of  iris 
^Aplasia  iridis 


1095 

i 


4'* 


Q-  Coloboma  of  iris 


1096       £ 


No  Consanguinity  recorded. 
Focachon    1102         Galezowski. 


QJf. 


iii  ,9***3^ 

y  *    Blue  Sclerotics 
No  Consanguinity.     No  Consanguinity 
recorded. 


Ill 


2T   S 

«4 


■9 


X"  Congenital  Hernia 
No  Consanguinity  recorded 


©«  Coloboma  of  iris 
No  Consanguinity  recorded. 

1103 


1097       $ 

it 


Moissonnier  et  Pouchct 
Polte       1099 


1W    2^    3  ■ 


1098 

1 


Q=  Coloboma  of  iri 
*,  Mental  defect. 
±=  Cryptorchidism 

No  Consanguinity  recorded. 


•tyr> 

.OeO,f  4f 


.Stephenson 


iY  2^r;  x 


II 


v     Misc. 

♦  s  Other  Anomalies. 
X  *   Talipes 

No  Consanguinity 


•£■? 


Galezowski 


>T^f 


■t 


T        i 1 r 


T        i       ?       o      a       «?       «j      o 

™  8™    9™10™ll™12™13™14™ 


III 


1^    2  ■     3 


I 1 1 1 1 r— "— l 1 1 1 1 1 

™  4^  5™  6™  7™  8™  9^10^  11^  12™  13™  14™  IS™  16™ 


1104 


deBeck  l~ 


•£jf 


3^r  4^ 


,cVs6£ 


■»•▼  »y        »v  ^j  * 


•  as  ,0t    ii       i« 


tar  zY  s 


9  46  ,6  .§  7g  86  ,6  109  „6 186  a6„f  l56 ,0 

No  Consanguinity  recorded. 


1105 


fe 


Cunningham 


No  Consanguinity  recorded. 


1106 


.9 


,#  56  s6  To 


i — r 


«* 


iv  ,6 


Q  ■  Coloboma  of  iris 


III 


IV 


,i8§,fc«69Q.6 


f? 


.9 


I     I     I     '     N  I     I     1 

No  Consanguinity  recorded. 


Ill 


IV 


(^ 1 1 |x 

.££,6+6.9.§r 


17#=  Mentally  defective. 
No  Consanguinity  recorded. 


1107 


■Y-9 


Gutbier 


I 1 — 1 — r 


m  ,6 ,6 ,6 .6 „<5 ,6  T6  A  .< 


4? 


ifL4? 


-T+ — i 


No  Consanguinity  recorded. 


l|t=  Epileptic 
^?i   Deformity 


La.sk  iewicz  und 
1108  Friedensfeld 


No  Consanguinity  recorded. 

1113 


1109 

1 


Lang 


'YJ? 


t    I* 


•9-M 


1110 

I 


Mohr 


III 


1 1  leg. 

1  it; 

iX    2V 


'*      I*     't 
,i   J§  ,§ 


No  Consanguinity  recorded 
Henzschel  1114      Herrnheiser     1115 


mi 

i 


( Sana 


iY   ZT    3 


s> 


.t   It- 


•*>9 


1112 


Stuelier 


$ 


in 


No  consanguinity  recorded. 


I 


II       I 


ts 


i    i*  i  i  i  A 
f  if  »f  *o  59  *© 


II    (•t#    3 


jk  ■   Blue  Sclerotics 


No  consanguinity    recorded. 


I        I 


#  s  Cataract 

^-    =  Ectopia  Ientis 

•X*  =  Microphthalmos 

-|:    >  Corneal  opacity 

Hr  »  Coloboma  of  choroid 

X  *  Strabismus 

^C  *.  Glaucoma" 

^  ■  Ptosis 

jit  *  Absent  fovea  centralis 


\    s    Died  in  infancy. 
-^    ■    Defective  teeth 
0j  ■    No  information  given. 


1116 


11     11 

No  Consanguinity  recorded. 
Hamilton 


1  1®  i« 


* 


in     ,<|) ijh^ tf  »q  6676 .6  99/06 .i(|)  ^d^o.  ,£ 


IV    l#  !_•  3#  *•  5O 
Aniridia  .  Microphthalmos  and    Cataract.  ©=Coloboma  iridis  No   Consanguinity.  No  ""^"gu'"^  recorded 

issued  by  the  Francis  Galton  Laboratory  for  National  Eugenics. 


11   1 


$^f*t 


1 r 


TREASURY  OF  HUMAN  INHERITANCE 


Plate   LXXI 


Ani 


1118 


'*    4     39 


Clausen         1119 
1 


III    ' 


IV 


r*9«9 

©it%64©Sf  6^79,9,6/06 


,£r 


1123 


©a  Aplasia  iridis 
^=  Coloboma  iridis 

No  Consanguinity  recorded. 


t! 3 


Si     Ulianitsky 


■9^ 


I-  ? 

j 


B  LI 


T5— 1 


1 1 1   /  t  it  jO  4t  fiQ  6 


IV 


,*  »"    j§ 


No  Consanguinity  recorded. 


Drink  water 


^tfL 


.*  1    1  x 


in  1 


^  *  Mentally  defective.  No  Consanguinity  recorded. 


1124 


1120 


Lewis 


I*  .     I* 


^s  Coloboma  iridis 

No  Consanguinity  recorded. 


1121 


Gand 


111 


IV 


■hs 

Y 


? 


No  Consanguinity. 


1122       White 


•U 


JIT1 

?  l#  *9  *v s 


■#■  Cretinism 

©'Coloboma  iridis 
Q  1  Bad  sight 
No  Consanguinity  recorded. 


D'Ewart  -  Smith 


1 1 Tf-1 

7O  *t  oOio9 hO  n\ 


111 


1 — 1 — n^ — 1 — 1      ? 

1*  i<D,f  «&,6«9  7$,4,&,.f  ■© 


X*s  Alcoholic 


No  Consanguinity  recorded. 


1125  Gutfreund      1126 


111     >       * 


Cross 

iQtv 


r 


1 


in  1 


»*9*t 


^=  Coloboma  iridis 
No  Consanguinity  recorded. 


112  7  (iitiord 


1128 


Lindberg 


No  Consanguinity  recorded. 


1133 


1 
1*  •*  j, 

»»  lil' — 1* 

in  ivtfjO*© 

©  *  Aplasia  iridis 
No  Consanguinity  recorded. 


1129 


Bernard  1130 


II      < 


V 

I*  '    I ■ 

6  it  36  4Q  S^ 

T     Y  *  still  b- 


£ 


I" 


Prichard 


i- 


1  '  ■  * 


11  1 


9^  A  A 


niig. 


1131 


Pflugk. 


H       A 
^ 


rrr, 

III  I+iO^aP 


'!_!? 


Dwyer 


No  Consanguinity  recorded.  No  Consanguinity  recorded.  No  Consanguinity  recordet , 

1134  Xunneley  1135      Bernard  *.  1136  v*n  ***?& 


1132  Caudron 


P 

II  I       2-' 


l*x 


III    < 


i r 


*  «f        »9  *t 


in     i 


?  i«  *£§  «$*9  <$      7^J  ?6 


1 — r 


v  ,f  rf     3S*4J6679,6?9W9„9 


No  Consanguinity  recorded. 


o 


I t*-r 


m 


,<k<|)  Jui 


¥ 


-9**** 


^f39^ 

No  Consanguinitv  recorded. 


1137  Lewis 

I 


©•Aplasia  iridis 

.,     _  ,    .     No  Consanguinity  recorded.         No  Consanguinity  recorded.    "  I 

No  Consanguinity  recorded.  /^    „   ,   , 


©'(.oloboma  iridis 


1138        * De  BenC<let,i      1139 


Dumont 


1  / 


fj? 


ffifl 


"I 


«• 

Cataract 

t= 

Died 

in 

n  fancy 

a-  = 

Ectopia  lcntis 

H-» 

Cleft 

pal 

ate 

*  = 

Glaucoma 

*  - 

Strabismus 

-r-  = 

Corneal  opacity 

•x  = 

Microphthalmos 

■+.-- 

Coloboma  of  choroid 

0= 

*  = 

No  information 

given 

Absent  fovea  cer 

tral  is 

1142 


Waardenb 


iirg 


I  I 


II      I 

No  Consanguinity. 


1    \9t 


Cunha     ,  ,  A  A  Prichard 

* 

I    iWi 


m 


11  xitJtJtA 

©■Coloboma  iridis 

No  Consanguinity  recorded. 

-luler.aud 


'*    I*    I*    A*    X 

No  Consanguinity  recorded. 


1140  Velhagen 


I  / 


11  it  1- 

©*Coloboma  iridis 


11  1 


r*@ 


Kna|» 


II   it    1 


No  Consanguinity  recorded 


No  Consanguinity  recorded. 


11    I 

©.Coloboma  iridis 

^Krfclmbecile       No  Consanguinity  recorded. 


1141    Collins 


I     /fit 


11    IV   l 


Coloboma  iridis 


1147        Ridley  1148    Hoffmann      1149        Ring 


I  |l 


ii     iO  i 

No  Consanguinity 
recorded. 


I        I 


■*• 


I    lt^t< 


WW) 

11  it  it  j 


II    iVltp   3 

^•Coloboma  of  Choroid 

No  Consanguinity  recorded. 


fsstted  by  the  Frauds  Galton  Laboratory  for  National  Eugenics. 


TREASURY  OF  HUMAN  INHERITANCE 

Coi.OBOMA    1RIDIS 


Plate    LXXII 


1150 


Attlee 


II, W    ti 


1151  Fichte      1152 


",?.• 


te 


Bloc         H53 


.i.6,$£.o 


@-No  information         ©"Unilateral 
No  Consanguinity  recorded.  No  Consanguinity  recorded. 

1156 


Gescheidt 


*£ 


i 1 r — r 

?     ?     ?     ? 


,0,0,0,0  5f 


1154 


^9 


Erdmt 


I 1 1         I 


,§,§36465o6o 


1155 


.0$ 


Hessin 


P£&  ,g)5i697€)8f  e6,„0 


No  Consanguinity  recorded.  No  Consanguinity  recorded. 

deBeck  1157  I 1 1 1 1 

,6  26 ,6  ,#  »<5  .f 


^"Coloboma  of  choroid 
©"Unilateral 


Snell 


No  Consanguinity  recorded. 


Ill 


q&  3C^     50^75sO,aj 
,$£ £.6  .g.f  7q  80  J5JI&J& 


i    i+ 


IV 


■*0  »^  eO  iy  «™ 


i — r— i — |      r 

1626364g)56.iTQ,gt6K2) 


H:  ■  Cataract 
+  -  Died  young 

Consanguinity. 


Af 


,6.6,6.6 


ft 


$ 


in 


,oJ  ,i  ,oJ  .^,6^,00^ 

| 1 H 1 1 1      i r-h 1  i — I r      j 


»T       zT 


©    .6 


Os  Aniridia 
+  *  Died  young 
No  Consanguinity  recorded. 


1158 

i         i 


Shannon 


i — rz — —i — r 


11  S^fo  •^s$*^7$fQ9' 
{     I-*   l~    I*  |l   I     |~l^ 


^«  Unilateral  .^^Microphthalmos 

4:  =  Coloboma  of  choroid      %  _  Strabismus 

No  Consanguinity  recorded. 


J)  Unilateral 
No  Consanguinity  recorded. 


]  160  Streatfteld  I         I         I 

.o.i.A  .? 


r~^ 


T 


3^    4>C     6 


No  Consanguinity  recorded. 


1161 


5£ 


H:  =*  Cataract 

1162 

i        i 


96=Microphthalmos 
"I       #  =  <   itaract 


II 


Halbertsma        J 163 
I 


i*? 


Weyert 


II      I 


fl      if         ^       4f   ^>97>»9 


III    I 


f43®^o>Q7(D 


©Unilateral         Q  Rudimentary  Coloboma       #=CoIoboma  of  optic  nerve  C=  Unilateral 

tjy>  Aplasia  indis         No   Consanguinity.  ©"Coloboma  iridis  No  Consanguinity  recorded. 


1164  Harman 


II  I 


y     ^     J 


Q*  Epicanthus 
+  «  Died  young 
#■  Congenital  heart 


1165 


IVif  2Y  3^    ©  *  Coloboma  bfiris 

"*"  and  choroid 

•$  *  Mentally  defective. 
Q=  Unilateral  Coloboma  of  choroid 


Zahn. 


i    i 


$  ?f'f*9«9 


~i 


J,      ©=  Unilateral 
disease'  ||     |  (|j        ^"       (8=  Buphth.iln 
No  Consanguinity  recorded.  4r=Coloboma  of  Choroid 

No    Consanguinity. 


1166  Mavnard 

i#  z6 


i — i — i — n 


1167T ja;         _8peT'rRa!I.d      H69         Cileit3inannll70 


1167T I*  ^7'" 

1 n* — I;* 

II  l6     t£     3^ 

H:  *  Cataract 

#  ■  Coloboma  lentis 


1168 
1  I 


%J 


Rosas 


II       I1 


'""Ok 


©-Unilateral 


1  1  V  rv 


^9 


»  » J*f 'f«° 

^  s  Coloboma  of  optic  nerve 

■X-  =  Microphthalmos 

%  a  Strabismus 

II   1  {*)  ^  s  No  informati 

*=*r  a   Cataract 
*  *  Cataract 

Hs »  Coloboma  of  choroid 

C)=  Unilateral  No  Consanguinity  recorded. 

No  Consanguinity  recorded. 


I  /•  IV 


11  ivJi#  3 


in  /•  t 


1  W  iv 


♦        1 


(W> 


I  I 


III  I 


** 


1      *       r 

3        4#     5# 


Ill  I  W    1.     3<37 

®=  Anophthalmos 
^  =  Coloboma  of  Choroid 
No  Consanguinity  recorded.       No  Consanguinity  recorded.  ©^Retinitis  Pigmentosa 


+.=rIV-rs!stent  pupillary  membrane 
^=  C  1l.1r.1ct 

No  Consanguinity  recorded. 

1173  Ourgaud 


II       1 


1 — I*    It  4 

•^Consanguineous    "*■       "*■ 


r+ 


,*, 


9        ? 


*=  Menial  defect 
^  =  Deaf 


Consanguinity. 

issued  by  the  Francis  Galton  Laboratory  for  National  Etigenics. 


TREASURY  OF  HUMAN  INHERITANCE 


Plate    I.XXIII 


1CTOP1A   LEN1  is 


A 


«I3V31X5CT33[34VsV3*T3'     M*' 


m 


.7^ 


i  1 — r_i — i 


fe9„£A4&£&A4%^ 


i£&£&&$3&^ ®f ^#2&i&$ 


«    .SA^SAt?^^ 


5        7      J  » 


50t976e6ij 


Mbc 

X=    Examined 


u>9  no  n 9 


(t)o 

71^72173X711 


J*  Mentally  defective. 


•9    |  '?' 


l\TT 


■9  ^        5t_ !FC 


5<> 


»  l»  it  ft  ,    I    I    i  X  ~  «( lx  *  i"  l»  1  I"  i'  F>  1"  -T1    « 


'^9^,9^,5A5.WA§,foAtAtA°»^ 


-f--i   Died  in  infancy 


A. 


-| 1       T       I* -JW- 


<g-\ r- 


■'■  SiSsSAjt^fa         ,f^       „«     „j     o     „8       B6,t9,T9.fw9Ag„^,2A5H? 
i — i    i-". | — [fr*!     i     | — i — i — I — i — | — |     r— ■ — ^ — ~r~l    I — ' — r~i     |     |    '*  if"  '    '     r~i    ? 
iv  ,65^J6,(|)s96f7686/f>>l2*uiw9a9l6©17fAf2o®21f2.22352,2!52A7*3A23o23,63A325A5© 


*.  Glaucoma  Hi-  Cat.u 


No  mlonuanon   tiver 


I*" I* 1 


,* — r+n m+ 

■9-w'$    4    *  *w>fij[$ 4 q£44 

-I — 1  nj: — r^ — 1+:*       T  I      I  •!■   I* 

...  ,5^      s6      «9     sft     «9 ,6  ^.^..dj^^J 
rbi  rri  *  yn  ri'n  iw  i  li^ 

,v  ,9  ,6  ,6  .6  ,9  .9  ,6  „6 ,9  ,.9  „6  ,,6  ,,9  ^9  ,£  ;„6  „6  ,,9  ,,9  „p 

St.  Glaucoma  +  •>  Heart  failure  #>  Ectopia  lentis  and  Corectopia 

ts  Died  young  ^   Myopia 

N"  ( rOhtaiig  trinity  recorded. 


1  :  1  ;  1   1  1  1    1    r1rS.1i  i'ii   r-H 
'.f  2*  ,9  *°  *9  «f  7°  ef  if  ,»9  „5,t6,3614f  A69„61B9  ,,9^ „f  ,E5 


' — 1 ns f 


•t^ 


"I — I F* '  * 

.6  «6  ,6  «9 ,9 .9  ,9  ,9 ,6  ,„9  ,,9    ,,9  J>  J>  ,,9  ,,9  ,,9 


■T_^ 


No  Consanguinity  tecotded. 

1184 
I 


,9  ,9^6  48  5$  68  7$  ,f^  ,„9_^  ,6 
.8  s$  4$  5* 


1 — ■ — ' — r* r 

.  ,6  ,8  ,6  4o  56   6f    7f 


rn-ft  ■  ■   r  i 


No  Consanguinity. 


I     I     I     l«i    i     I     It   I- 

.fe9»$4?*.5^79  8f  ,f 

*•  Cataract  *•  Hyperthyroidism 

■X-  Rachitis  f  .Tuberculosis 

®.  Mentally  defective.  No  Consanguinity  recorded. 


•!_•? 


I    '     I    '         I    r 
.9.8.9^,9^,6,6 


& 


.$«$»64j  ,9 


No   Consanguinity 


1186 

1      >T    "V    8l    ■*' 


J  a   No  information 
J  *  Blind  Q=  Coloboma   [entii 

N",,  1  !an<un);uinit>  roconln 
RollotandBuiuty 


J.1H0  notl» 

'      -tLAj? 

I TH |x.    |t    '■£    't 

^  =  Heart  fatltite  t=    Died  young 

No   Consanguinity. 


Q=  Blind  No  Consanguinity  recorded. 

1181       Bresgen 

1 


^    *f 


IV     •    ,•   ,•  4»  5*   „•   7$ 


...         ,«  a? 

Q»  Bad  alRht 


s 


1186  I'm,  k, 1, 


*.   I* 

f  ■ 


II    if   «8   sf      *-Ca.»ra. 

■  Mental  defect     (S)Ef'ac'  signl 


..  ,%/, 


111        t^S  jt-c  Corectopia 

No  CoiisangTiinity  recorded. 


*     I* 


,^,. 


..'c^/'icUueom, 

No  Coimanguinity  recorded. 


^e 


1  1  1  1 1 1 1 1 1 
•f  ^.f*t  .*.*.*  .9  •• 

No  Consanguinity. 


No  corutangumity  recorded        No  Conwnguinity  reoorded.  Issued  by  the  Francis  Gaitou  Laboratory  for  National  Eugenics. 


TREASURY    OF    HUMAN    INHERITANCE 


Plate  LXXIV 


Ectopia  len'tis 


'9   :-w.  ^..dw'9 


)i6,6,qjf*§  7o 


1     .   r 


<o  76ro, ,9  ..60,0, $,&&     .4(1    ?9 


»$ "9       "9_^    '*9}     "$0*6  7©..©j(p>.9  «^ 

II     „  !  A  1  '>  riipr  A  L  A  I"  I'  A  ifn  A  '      1  liiTfi  >  I'.AI  '  „ 


i    i    k  i+  1 


t — 1 — ' — 1 — r 


*  -%&&  ^MMmM'^Q^qM  4,9«9«|i)s.9,,9     »&$J&     «[iMiL76,oso.o  4,© 


i£»9  «©>i6o       »$  19   *9j#*6^^*49j46*/|>»9^«1^iii 


Mil' 


,6  ,.9,9*6*9  *9        7(|>        ,6 


Mentally  defective.  ^sTubereuin:..-. 

@«  Hydrocephalus  and  Paralysii        ^Examined 
K  ■  Cataract  +■  D<«l  >'°"ng 


No   Consanguinity 


1*° 

~i — r^ 


2     '2  72  8S  9£  »%j         «$  ■»$ 

1  „'i"l    rm*  irr'TnT  ^  r^-i  All     r 


,c$ 


^QA^^Aa^a^ 


»<j>j»g 


-r- 


„o^„^a,^g 

'    )    1         r-n 


■SsSjC 


«652 


A  tjc 


.929=6    ,9         59 


1192  Usher 


,65 


t 


„6 


1    ^~r~\ 


I r1 1  1 

.6^9  ,&o^  «y 

'   1   '    •       r~h  1 1  :*  1*  if 

w6lo^*©o^oj6,< 


936  »©o<§  ^ ,^0 i6_^a6,o,sg^,o,^^  u6_^o  »6  «$  „9_^6     ^^  ^^0^5^^6^6,0,03,©^ 40,o^^.o^,79*Ao«9«.6a< 

I       X   [in    I    i    l~l   !'M     I*  |»  ix'  <x  Tx-ix  tf^-T~- i    1    1*    'x  1 — 1   ?   '    '     ^~|»  tirV>  1     1    1     i*-"]"  \     i    \ — |-'-| — |       |x 

9        ,6    ,©  o  0  o  o ,6  o,o .0,0,0,0  .o,o,74,o,^9l,6u6„9tolou6»76a61olo„6«DJ03493o3OiO  „6*)640to,o,o.o,o,o.o«9  ,,9 


9_^  «o.o,4OjA,&,6>o.  *$_ 

1  ;>  1   1  ;  >    rn      rT* — r 


5H — I* 

2*9' 


■!_j? 


1 — 1 — r 


6l|       j^*6  o  si  7f 


i    •    •    ■    1    1    rn    . 
,$ii35osf«97f»f<OiO  .,611.0 


®*  Mentally  defective. 


No   Consanguinity. 


No  Consanguinity  recorded. 

Issued  by  the  Francis  Gdltoti  Laboratory  for  National  Eugenics. 


TREASURY    OF    HUMAN    INHERITANCE 

Ectopia  lentis 

Williams. 


Plate  LXXV 


1194 


1195  Pufah! 


^t  Strabismus 
No    Consanguinity' 
recorded 

1199  Parker 

'% 

^ — I 

•  •• 


1196 


*L§ 


Bryant 


O  <?  O  r,  ry  r»  r, 


...*.§.(z) 

vwwwvw 
0- Corectopia 
No   Consanguinity.  No  Consanguinity  recorded. 


T 1 1 


1197 


•f£ 


Wilder 


.  ,6zf  ,6A§.676.6 

*t  =  Died  in  infancy 

No   Consanguinity  recorded. 


1198 


Huln 


~1 — IT 


-!Mhf  ,*  .9 .9  ^9  *9 .6  -QmO 

yi  Died  young 
ff.s  Cataract 


No    Consanguinity  recorded 


r^—i 

in 

trie  Cataract 


1200  Eha 


...  ,§"2f  ,d) 

♦  =  Cretinism 
H;-  Corectopia 
No  Consanguinity  *  .  Strabismus 

recorded.  +■  =  Died  in  infancy 

No  Consanguinity  recorded 

1204 


1201       Eha  TxT 


iV  ev  JY  ■*> 


£         :*:  =  Cataract 

■  Corectopia 
i  Glaucoma 
■^  %=  Mentally  defective. 

K*  °  Alcoholic 
<S)  =  Blind 
No  Consanguinity 

Francesehetti 


1202 


Miles 


lVr  Ear  sV^  4 . 


ill 


i  :  :  :  ■  '  hi 


]fc  =  Strabismus 


1206 


No    Consanguinity. 


1203  Spiece 


>$   *o,o 


,6^564§B6t97#^» 

i  '    i*  '    i    i    i   ' 
,6,6,9  J  ,9.9,9  8* 


>9»9 


H?  »  Cataract 
(5  =  Bad  sight 


111 


»>r       •* 


T 1 


p"*  Cousmsi   T 


1       r3K    '** 


-.   .*  •**       1         1      1   1   1   1* 


1    r 


v»  .6e9,9+956.67989,9,09119,89 

HUCataract       -ft  =   Corectopia  )<=  Persistent  pupillary  membrane 


-9 

Consanguinity. 


■t-9 


+  *  Died  in  infancy 
No  Consanguinity  recorded. 
Lewis 


.3$ 


1 1 r 


■t£    •* 


T 1 


1 r— i 1 

.  ,6  M  36  4i  ,9 .5  76  8o^  -(^  3     »#^ 


•9-9  '9-9*1 


«Sf  tv       «  rc  * 


f.6.M.$.< 


-H»  Cataract 
No  Consanguinity  recorded 


.$,#„§  .6,6 


1206 

j  Dixon  —  Wordsworth 


IV 


1 1 '-1 — 1 — 1 — 1 

,<^M  3£x>5£.676,6 


C^    S  ■     -*^    5  ■ 


^f  =  Cataract 
No    Consanguinity  recorded 


1207 


Jones 


,6e6,§«#866o 


Q  -  Corectopia 
?<•  =  Alcoholic 

No   Consanguinity  recorded 
1212  _         Keyser. 


1208  Eha 

fF-1 ' 1 1 

,**i.i.9.9 


il-»  Coloboma  iridis 

H:  =  Cataract  No  Consanguinity  recorded, 


1209 


Williama. 


1  •£*** 

r^-i — 1 

1.  ,0,0,0 


•41  =  Corectopia 
J451  Cataract 


1210 


Spice  r 


It  I*  it  ± 


.#.§'.* 


©     No  information 
-K=  Corectopia  ^Cataract 


fa 

i  '   1   1* 


4-=  Cataract 

No  Consanguinity  recorded. 


Peitesohn 


1213     111; 
11   ?$Q     «t 


1214     1^    lm 1 


r"T-; 
•9«9»§- 


Bahr 


...  ,i  26 

0  a  Coloboma  lentis 
:♦:  =  Cataract 

No  Consanguinity  recorded. 


I"       ,§  B? 

No  Consanguinity  recorded 

Issued  by  the  Francis  Galton  Laboratory  for  National  Eugenics. 


1215 


1211         Eha 

'% 

No  Consanguinity 
recorded. 

Thompson 


iY  zY      3Y  ^Y  3 


© 


©r  Bad  sight 

No   Consanguinity. 


TREASURY  OF  HUMAN  INHERITANCE 


ECTOPIA   LENTIS 


Plate  LXXVI 


1216 


Stanford  Morton 


i_J? 


i — i — r 


%A 


36  +6  66  &  7q  89 ,9 


in 


£■? 


,8  «.6  $  66  78 


1 ' — l    ' 


vif  ,9  £  *9  £  *9  '9  6?  9^109l.$«3 


1220 


No  Consanguinity  recorded 


Franceschetti 


1219 


«£ 


Starkey 


■j^ 


11  ,8 


in 


r~n 


;gv§  ,9  4$ s6  6£_^ 8?^ w£"? 


*£j&£J&  5©       «® 


»-=Corectopia  J)  .  unilateral 

;£«  Myopia 


Consanguinity. 


I 1 1 1 1 

?      ?      f      ?      ? 
n     <•  2«  ,•  «.•  *• 

No  Consanguinity  recorded. 
1221  Muie8 


1217 


Marlow. 


•!■? 


,s 


in 


IV 


v 


fsr~r 1 


•I 

l£zj  £  4-f  5^ 


1218      Tcrrien  et  Hubert 

if9-  .9  If  J 


III 


IV 


Still-born     v/www>- 
0=  Bad  sight  *- a  Corectopia 

i*  =   Tuberculosis     )^a  Alcoholic 
t"  =    Died  in  infancy 


03   Blind 
Hi  s  Cataract 
*•  *  Glaucoma 
^  =  Buphthalmos 
No  Consanguinity  recorded 


U 


,i+;  m+  i*> 1  i+,m  I 

iO    2*  3#   4«   *•    6#   ,*   8*   9O.O*    11® 


1222 


Elia    ,1223  BeauTieui 


.f     «** 


I ' 1 


X=  Alcoholic 


*r--  Corectopia 
***  Epispadias 
»  s  Died  young 

No  Consanguinity  recorded. 
1224  Adams 


■f"»  Died  in  infancy 

1225 


9v-/iff' 

No  Consanguinity  recorded 

1226  He  Haas 


I 


*J 


••  ef  sf  4-9  5S 


o 


*\ 


®  =  Glaucoma        ^-  Corectopia 
5K  -  Cataract 
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